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BIPOLAR POWER TRANSISTORS 


Harris Semiconductor offers an extensive line of bipolar power transistors for use in a 
wide range of consumer, industrial, and high-reliability applications. This Data Book 
contains detailed technical information on the full line of more than 750 power 
transistors. A complete index of these types is included on the following pages. 

Three separate data sections provide definitive ratings and characteristics for each 
major device category. Data sheets in all sections are arranged in numeric-alpha 
numeric sequence. Because some devices are grouped together to show similarity 
of function or data, some individual type numbers may be out of sequence. To 
determine if a particular device type is covered by a data sheet in this book, check 
Section 1, Index to Devices. 

This Data Book also contains information on high reliability power devices, package 
information, and abstracts of pertinent application notes. 

It is our intention to provide you with the most up-to-date information on Bipolar 
Power Devices. For complete, current and detailed technical specifications on any 
Harris devices please contact the nearest Harris sales, representative or distributor 
office listed in Section 6. 


Harris Semiconductor products are sold by description only. All specifications in this product 
guide are applicable only to packaged products; specifications for die are available upon 
request Harris reserves the right to make changes in circuit design, specifications and other 
information at any time without prior notice. Accordingly, the reader is cautioned to verify that 
information in this publication is current before placing orders. Reference to products of other 
manufacturers are solely for convenience of comparison and do not imply total equivalency of 
design, performance, or otherwise. 
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BIPOLAR POWER TRANSISTORS 
TECHNICAL ASSISTANCE 

For technical assistance on the Harris products listed in this databook, 
please contact the Field Applications Engineering staff available at one of the follow- 
ing Harris Sales Offices: 

UNITED STATES 

CALIFORNIA Costa Mesa 71 4-433-0667 

San Jose 408-922-0977 

Woodland Hills 818-992-0686 

FLORIDA Melbourne 407-724-3551 

GEORGIA Norcross 404-447-9022 

ILLINOIS Schaumburg 708-240-3499 

MASSACHUSETTS Burlington 617-221-1850 

NEW JERSEY Mt. Laurel 609-727-1909 

NEW YORK Great Neck 516-829-9441 

TEXAS Dallas 214-733-0800 

INTERNATIONAL 

FRANCE Paris 33-1-346-54046 

GERMANY Munich 49-8-963-8130 

HONG KONG Kowloon 852-723-6339 

ITALY Milano 39-2-262-22141 

JAPAN Tokyo 81-3-345-8911 

KOREA Seoul 82-2-551-0931 

UNITED KINGDOM Camberley 44-2-766-86886 
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File Number 529 


2N3441, 2N6263, 2N6264 


Medium-Power Silicon 
N-P-N Transistors 

Rugged Devices for Intermediate, Power Applications 
in Industrial and Commercial Equipment 

Features: 

■ 2N6264. premium type from 2N3441 family 

■ Maximum safe-area-of operation curves for dc 
and pulse operation 

■ High voltage ratings 

■ Low saturation voltages 

Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power switching circuits 

■ Solenoid drivers 


TERMINAL DESIGNATIONS 



JEDEC TO-213AA 


The 2N3441, 2N6263, and 2N6264 are silicon n-p-n transis- 
tors intended for a wide variety of medium-to-high power, 
high-voltage applications. 

These devices employ the JEDEC TO-213AA package; they 
differ in maximum ratings for voltage, current, and power. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

*COLLECTOR-TO-BASE VOLTAGE 

COLLECTOR-TO-EMITTER 
SUSTAINING VOLTAGE: 

* With base open 

With external base-to-emitter resistance (Rg E ) = 100^2 

With base reverse-biased (V BE = -1 .5 V) 

♦EMITTER-TO-BASE VOLTAGE 

♦CONTINUOUS COLLECTOR CURRENT 

PEAK COLLECTOR CURRENT 

♦CONTINUOUS BASE CURRENT 

TRANSISTOR DISSIPATION: 

* At case temperature up to 25°C 

* At temperatures above 25°C 

♦TEMPERATURE RANGE: 

Storage & Operating (Junction) 

♦PIN TEMPERATURE (During Soldering): 

At distances >1/32 in. (0.8 mm) from seating plane for 10 s max. 


2N6263 2N3441 2N6264 
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See Figs. 2&4 


- -65 to 200 

°C 

235 

°C 


♦in accordance with JEDEC registration data format JS-6 RDF-2 
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POWER 

TRANSISTORS 



2N3441 , 2N6263, 2N6264 

ELECTRICAL CHARACTERISTICS, At Case Temperature ITq) =25°C, Unless Otherwise Specified 




TEST CONDITIONS 

LIMITS 
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1 1 
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B 
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-1 .5 
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Emitter-Cutoff Current 

'ebo 


5 




B 

fl 


B 

- 

B 

BSH 




7 






■ 


- 


■ 

Col lecto r-to-E m itter 





■ 

■ 

B 

fl 


B 


B 


Sustaining Voltage: 3 

v CEO (sus) 





1 




B 


B 


With base open 





d 

19 

1k»9 

B 

140 





With external base-to- 

emitter resistance 

V C er< sus ) 




D 

■ 


B 

150 

B 


■ 

V 

(R be ) = 100 Q 




M 

■ 

Hfl 

■ 


■ 


B 


With base-emitter 

junction reversed 
biased 

VcEV^ sus ^ 



-1.5 

D 

■ 


fl 

160 

- 

170 

- 




2 



B 



B 

- 


20 

60 


DC Forward-Current 

h FE 

2 



|a 



I 

- 

- 

5 

- 


Transfer Ratio 

4 




i 



25 

100 

- 

- 




4 



ra 

■n 


B 

5 

- 

_ 

_ 







0.5 

0.05 

- 

1.2* 

- 

B 

B 



Collector-to-Emitter 

V CE (sat) 




1 

0.1 

- 

- 

- 

I 

B 



Saturating Voltage 




2.7 

0.9 

- 

- 

- 

Bfl 

B 





2 



n 

bi^i 

B 

Bi 

- 

- 

BB 

1.5* 

B 

Base-to-Em itter Voltage 

< 

00 

m 

4 



fl 

■ 



- 

1.7 

B 

- 

B 



4 



WSm 



fl 1 

- 

6* 

l 

- 

99 

Magnitude of Common- 





B 









Emitter, Small-Signal, 
Short-Circuit Forward 

Current Transfer Ratio 

(f = 40 kHz) 

bel 

4 




1 

5 

1 

5 

i 

5 

1 

1 

Gain-Bandwidth Product 

f T 

4 



0.2 


200 

- 

200 

_ 

200 

- 

kHz 

Common-Emitter, Small- 














Signal, Short-Circuit 

h fe 

4 



0.1 


25 

- 

- 

- 

25 

- 


Forward Current Transfer 

Ratio (f = 1 kHz) 


4 



0.5 


- 

- 

15 

75 

- 

- 


Forward-Bias Second 














Breakdown Collector 


120 





0.167 

- 

- 

- 

- 

_ 


Current, Pulse Duration 

! S/b 

120 





- 

- 

- 

- 

0.417 

- 

A 

(non-repetitive) = 1 s 

120 





- 

- 

0.21 

- 

- 

_ 


Thermal Resistance: 














Junction-to-Case 

R 0JC 


1 




— 

8.75 

— 

7 

— 

3.5 

°C/W 


*ln accordance with JEDEC registration data format (JS-6 RDF-2). 

a CAUTION: The sustaining voltage Vq E q(sus), VQ E p(sus), and VQ^y(sus) MUST NOT be measured on a curve tracer. 
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2N3441, 2N6263, 2N6264 



4 6 8(000 


C0LLECT0R-T0-EMITTER VOLTAGE (V CE ) — V 
Fig. 2 — Maximum operating areas for types 2N6263 and 2N3441. 
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2N3441 , 2N6263, 2N6264 



Fig. 3 — Current derating curve for all types. 



Fig. 4 — Dissipation derating curves for all types. 
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Fig. 8 — Typical transfer characteristics for 
type 2N6264. 
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Fig. 9 — Typical transfer characteristics for 
type 2N3441. 


Fig. 10— Typical transfer characteristics for 
type 2N6263. 




Fig. 11 — Typical output characteristics for 
type 2N6264. 


Fig. 12— Typical output characteristics for 
type 2 N 3441. 
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Fig. 13 — Typical output characteristics for 
type 2N6263. 



Fig. 14— Typical dc beta characteristics for 
type 2N6264. 
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Fig. 15 — Typical dc beta characteristics for 
type 2N3441. 



Fig. 16— Typical dc beta characteristics for 
type 2N6263. 
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File Number 528.1 


2N3442, 2N4347 


High-Voltage 

Silicon N-P-N Transistors 


TERMINAL DESIGNATIONS 


High-Power Devices for Applications in 
Industrial and Commercial Equipment 

Features: 

■ Low saturation voltages 

m High dissipation capability — 100 W (2N4347) 
- 117 W (2N3442) 

■ Maximum area-of-operation curves for dc and 
pulse operation 



JEDEC TO-204AA 


The 2N3442 and 2N4347 are silicon n-p-n transistors 
intended for a wide variety of high-power, high-voltages 
applications. Typical applications for these transistors 
include power-switching circuits, audio amplifiers, series- 
and shunt-regulator driver and output stages, dc-to-dc con- 
verters, and solenoid (Hammer)/relay driver service. 

These devices employ the popular JEDEC TO-204AA pack- 
age; they differ in maximum ratings for voltage, current, and 
power. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


*V C BO 

2N4347 

140 

2N3442 

160 

V 

*VcEO 

120 

140 

V 

V C ex(Vbe=-1-5V) 

140* 

160 

V 

*V E bo 

*l 

7 

7 

V 

■c 

Continuous 

5 

10 

A 

Peak 

*i 

10* 

15 

A 

*B 

Continuous 

3 

7 

A 

Peak 

8* 

— 

A 

*Pt 

AtT c upto25°C 

100 

117 

W 

At T c above 25° C 


, 2, 3, & 4 


*7j y t 

-85 to +?nn 

°c 

*T l (During Soldering): 





At distances > 1/32 in. (0.8 mm) from 
case for 10 s max 


.235. 


*ln accordance with JEDEC registration data format (JS-6, RDF-2). 
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2N3442, 2N4347 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C unless 
otherwise specified 




TEST CONDITIONS 

LIMITS 



CHARACTERISTIC 

VOLTAGE 






UNITS 


V dc 

QBy59lil 

2N4347 

2N3442 



V C E 

Dll 

H 

19 

U0 

Max. 


UJJ! 



'CBO 'e 1 * 0 

V CB = 140 V 


■ 

■ 

■ 

B 

- 

H 

■ 

mA 

* 

'CEX 

120 

KB 

K 

m 

■ 

2 

g 

_ 




140 

T ) 







5 i 




140 

-1.5 



B 

_ 


i ! 

mA 



150 

-1.5 

K 


H 

_ 

B 



* 

T c = 1 50°C 

B 

-1.5 

1 

m 

K 

10 

H 

_ 




m 

-1.5 







30 ; 




140 

-1.5 

K 

■ 

B 

— 

1 

10 

mA 



150 

-1.5 

K 

B 

H 

- 

B 

- 


* 

'CEO 

100 

■ 

K 

m 

H 

200 

B 

- 




110 

1 

K 


K 

- 


- 

mA 



140 

■ 

K 

1 

9 

- 

B 

200 


* 

'ebo 


n 

D 


- 

5 

- 

5 

mA 



2 


3a 


_ 

_ 

_ 

_ 

MB 



2 


10 a 


- 

— 

— 

- 


* 

*FE 

4 


2a 


15 

60 

- 

— 

B 


4 


3 a 


- 

- 

20 

70 




4 


5a 


10 

- 

— 

— 




4 


10 a 


- 

- 

4 

- 

1 1 


V CEV( SUS ) 


-1.5 

-1.5 

0.1 

0.2 


140 

- 

160 

- 

V 


v cer( sus > 



0.1 


130 

_ 

_ 

_ 

V 


(R be ) = 100ft 



0.2 


- 

- 

150 

- 

* 

V C eo< sus ) 



{jjggj 

0 

0 

120 

— 

140 

■ 

V 



fl 

■ 

3a 


n 

_ 

n 





m 

m 

3a 


K 

- 

B 

1.7 


* 

V BE 

Kg 

H 

2 a 


9 

2 

B 

B 

V 



H 

■ 

5a 


9 

3 

B 

B 




Kl 


10 a 

BhI 

9 

- 

B 

m 




■ ■ 



IQ 

9 

1 

B 



* 

V CE (sat) 

1 



mam 

1 

2 

| 

i 

V 





10 a 

2 

9 

- 

B 

5 




67 

■ 

1.5 

| 

9 

■ 

B 

B 

B 


U/b 

78 


1.5 



1 

9 





100 

m 

1.5 

B 

B 

E 

B 

B 

■9 

* 


■1 






■ 

■ 



■Sa!i3i9H^l 

Kl 


0.5 


4 


B 

■ 



f = 40 kHz 

B 

■ 

1 

| 

K 

B 

_ 

B 




B 

■ 

2 

B 

9 

1 

2 



* 

^fe 

B 

■ 


m 

40 

B 

_ 

_ 

B 


f = 1 kHz 

Mm 

■ 

1 9 


— 

if: 

— 

_ 




B 

■ 

H 


- 

B 

12 

72 

B 


R 0JC 





- 

1.75 

- 

B 

°c/w 


* In accordance with JEDEC registration data format JS-6 RDF-2 
a Pulse test; Dulse duration = 300 ms, rep. rate = 60 Hz 
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2N3442, 2N4347 



Fig. 4 - Typical dc beta characteristics for type 2N3442. 



COLLECTOR CURRENT (I c )r-A 

92SS-3226 

Fig. 5 - Typical dc beta characteristics for type 2N4347. 



0.2 0.4 0.6 0.6 1.0 1.2 1.4 1.6 

BASE-TO-EMITTER VOLTAGE (V BE ) — V 92SS-3232 



Fig. 6 - Typical input characteristics for type 2N3442. 


Fig. 7 - Typical input characteristics for type 2N4347. 



Fig. 8 - Typical transfer characteristics for type 2N3442 and 2N4347. Fig. 9 - Typical saturation-voltage characteristics for all types. 
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2N3583-2N3585, 2N4240 


File Number 138 


High-Voltage Silicon N-P-N T ransistors 

For High-Speed Switching and Linear-Amplifier Applications 

Features: 

■ Freedom from second breakdown 

■ Economy types for ac/dc circuits 

■ Fast turn-on time at high collector current 


The 2N3583*, 2N3584®, 2N3585®, and 2N4240*. are silicon 
n-p-n transistors with high breakdown voltages and fast 
switching speeds. 

Typical applications for these transistors include high- 
voltage operational amplifiers, high-voltage switches, 
switching regulators, converters, inverters, deflection and 
hi-fi amplifiers. 

These transistors are also intended for a wide varitey of 
applications in ac/dc commercial equipment. 

All types utilize the JEDEC TO-213AA package. 

•Formerly Dev. Nos. TA251 0, TA251 1 , TA251 2, and TA2871 
respectively. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

2N3585 

2N3583 2N3584 2N4240 

V 

V 

V 
A 
A 
A 

W 

W/°C 
°C 

°C 


°C 


* In accordance with JEDEC registration data format JS-6 RDF-2 (2N3583), JS-6 RDF-1 (2N3584, 2N3585, 2N4240). 


* COLLECTOR-TO-BASE VOLTAGE, V C bo 

* COLLECTOR-TO-EMITTER VOLTAGE, Sustaining, Vceo(sus) . 

* EMITTER-TO-BASE VOLTAGE, Vebo 

* CONTINUOUS COLLECTOR CURRENT, l c 

* PEAK COLLECTOR CURRENT 

* CONTINUOUS BASE CURRENT, l B 

* TRANSISTOR DISSIPATION, P T 

At Case Temperature (T c ) = 25°C 

At Case Temperatures Above 25° C 

For Other Conditions 

* TEMPERATURE RANGE: 

Storage and Operating (Junction) 

* PIN TEMPERATURE: 

At distance 1/16 in. (1.58 mm) from seating plane 
for 10 s. max 


. Derate Linearly at 0.2 _ 
. Derate Linearly to 200 . 
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2N3583-2N3585, 2N4240 


ELECTRICAL CHARACTERISTICS at Case Temperature (Tp) = 25° C Unless Otherwise Specified 


TEST CONDITIONS 


CHARACTERISTIC SYMBOL VOLTAGE 
Vdc 


Collector-Cutoff Current 



Thermal Resistance: 
Junction-to-Case 


Junction-to-Ambient I 



wmmmm 


*ln accordance with JEDEC registration data format JS-6 RDF-2 I2N3583), JS-6 RDF-1 (2N3584, 2N3585, 2N4240) 
• CAUTION: The sustaining voltages Vqeo ^ sus ^ must NOT bs measured on a curve tracer. 

** Specified value of Ig/^ for given value of Vqe 8S base voltage is increased from zero in a positive direction. 

* Pulsed, pulse duration = 300 jus; duty factor ^2%. 
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2N3583-2N3585, 2N4240 



92SS- 2790 


Fig. 1 - Maximum operating areas for types 2N3583, 2N3584, 
2N3585, and 2N4240 ( dc conditions). 



92SS-279I 


Fig. 2 - Maximum operating areas for types 2N3583, 2N3584, 
2N3585, and 2N4240 ( pulse conditions). 
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Fig. 3 - Typical collector-to-emitter saturation voltage vs. current 
for types 2N3584 and 2N35Q5. 
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Fig. 5 - Reverse-bias second breakdown characteristics for types 
2N3584 and 2N3585. 
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Fig. 7 - Dissipation derating curves for all types. 
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Fig. 4 - Reverse-bias second breakdown characteristics for types 
2N3584 and 2N3585. 
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Fig. 6 - Reverse-bias second breakdown characteristics for types 
2N3584 and 2N3585. 
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Fig. 8 - Dissipation derating curve for types 2N3583, 2N3584, 
2N3585, and 2N4240. 
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Fig. 9 - Typical output characteristics for type 2N3583. Fig. 10 - Typical input characteristics for all types. 
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Fig. 11 - Typical rise time vs. collector current for types 2N3584 
and 2N3585. 


Fig. 12- Typical storage time vs. collector current for types 2N358 
and 2N3585. 
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Fig. 13- Typical fall time vs. collector current for types 2N3584 and 
2N3585. 


Fig. 14 - Typical rise time, fall time, and storage time vs. colled 
supply voltage for types 2N3584 and 2N3585. 
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2N3583-2N3585, 2N4240 
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Fig. 15 - Typical dc beta vs. collector current for types 2N3583, and 
2N4240. 
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Fig. 16- Typical dc beta vs. collector current for types 2N3584 and 
2N3585. 
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NOTb: The sustaining voltages VQgo^ sus ) and 
Vcer( sus ) are acceptable when the trace falls to 
the right and above point "A" for types 2N3583 
and 40374, point "B" for type 2N3584, and 
point "C" for types 2N3585 and 2N4240. 


Fig. 17 - Circuit used to measure sustaining voltages V C eo{sus)and 
Vcer(slzs) for all types. 


Fig. 18 - Oscilloscope display for measurement of sustaining 
voltages. 
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Fig. 19 - Circuit used to measure switching times for types 2N3584 Fig. 20 - Phase relationship between input and output currents, 

and 2N3585. showing reference points for specification of switching 

times. 
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File Number 766.1 


2N3878, 2N3879, 2N5202 


High-Speed, Epitaxial-Collector 
Silicon N-P-N Planar Transistors 

For High-Speed Switching and Linear-Amplifier Applications 

Features: 

■ Maximum-area-of-operation curves for dc and pulse operation 

■ High substaining voltage 

■ Total saturated transition time less than 1 ps for 2N3879, 2N5202 


The 2N3878, 2N3879 and 2N5202* are epitaxial silicon n-p- 
n transistors. The 2N3878 is an amplifier type intended for 
audio-, ultrasonic-, and radio-frequency circuits. Types 
2N3879 and 2N5202 are switching transistors intended for 
use in high-current, high-speed switching circuits. 

Typical applications for these transistors include: low-distor- 
tion power amplifiers, oscillators, switching regulators, series 
regulators, converters, and inverters. 


'Formerly RCA Dev. Type Nos. TA2509, TA2509A and 
TA7285, respectively. 


TERMINAL DESIGNATIONS 



JEDEC TO-213AA 


MAXIMUM RATINGS, Absolute-Maximum Values: 


♦COLLECTOR-TO-BASE VOLTAGE 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 
With external base-to-emitter resistance (Rbe) = 50 ft. 

With base open 

♦EMITTER-TO-BASE VOLTAGE 

♦CONTINUOUS COLLECTOR CURRENT . . . . 

PEAK COLLECTOR CURRENT 

♦CONTINUOUS BASE CURRENT 

♦TRANSISTOR DISSIPATION 

At case temperature (Tc) = 25°C 

At case temperatures above 25°C 

For other conditions 

♦TEMPERATURE RANGE: 

Storage & operating (Junction) 

♦PIN TEMPERATURE: 

1/32 in. (0.8 mm) from seating plane for 10 s max. . 



2N3878 

2N3879 

2N5202 


v CBO 

120 

120 

100 

V 

VcER(sus) 

65 

90 

75* 

V 

v CEO^ sus > 

50* 

75* 

50 

V 

v EBO 

7 

7 

6 

V 

•c 

4 

7 

4 

A 

•cm 

10 

10 

5 

A 

•b 

4 

5 

2 

A 

Pt 






35 

35 

35 

W 


Derate linearly at 0, 

.2 W/°C 



See Figs. 1,3 and 4 




-65 to 200 

°C 


235 

235 

235 

°c 


* In accordance with JEDEC registration data format JiS-6 RDF-2 (2N3878); JS-6 RDF-1 (2N3879, 2N5202, 


CM 
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POWER 

TRANSISTORS 


2N3878, 2N3879, 2N5202 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) - 25° C unless otherwise specified: 


CHARACTERISTIC 


Collector Cutoff Current: 

With base-emitter junction reverse- 
biased 


With base-emitter junction 
reverse-biased and Tq = 150°C 


With base open 


Emitter Cutoff Current 


Collector-to-Emitter Sustaining 
Voltage 
With base open 


With external base-to-emitter 
resistance (Rbe) = 50 


DC Forward-Current Transfer 
Ratio 


Collector-to-Emitter 
Saturation Voltage 


Base-to-Emitter Voltage 


Base-to-Emitter Saturation 
Voltage 


Collector-to-Base Output 
Capacitance 

(f = 1 MHz, V C b = 10 V) 


Second Breakdown Collector Current: 

With base forward-biased and 
1-s nonrepetitive pulse 


Magnitude of Common Emitter, 
Small-Signal, Short-Circuit, 
Forward-Current Transfer 
Ratio (f = 10 MHz) 


Common-Emitter, Small-Signal, 
Short-Circuit, Forward-Current 
Transfer Ratio (f = 1 kHz) 


Thermal Resistance 
Junction-to-case 



ammtcmm 

■nmni 




* In accordance with JEDEC registration data format JS-6 RDF-2 
(2N3878); JS-6 RDF-1 (2N3879, 2N5202 ). 
a CAUTION: Sustaining voltages VcEO^ sus ^ ancl VCERl sus ) ^UST 
NOT be measured on a curve tracer, 
k Pulsed, pulse duration = 300 ps, duty factor < 2 %. 
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COLLECTOR CURRENT (Ic> 


2N3878, 2N3879, 2N5202 
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TRANSISTORS 


















2N3878, 2N3879, 2N5202 



COLLECTOR-TO-EMITTER VOLTAGE (V C e)“V 

92CS-23755RI 


Fig. 3 - Maximum operating areas for 2N3878. 



Fig. 4 - Dissipation derating for all types. 
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2N3878, 2N3879, 2N5202 



92CS- 13236 

Fig. 5 - Typical saturation-voltage characteristics 
for 2N3878. and 2N3879. 



92CS-I3234 

Fig. 6 - Typical turn-on time for 2N3879, 2N5202. 




Fig. 7 - Typical saturation-voltage characteristics 
for 2N5202. 


Fig. 8 - Typical storage time for 2N3879, 2N5202 



Fig. 9 - Typical fall time for 2N3879, 2N5202. 


CM 
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POWER 

TRANSISTORS 




2N3878, 2N3879, 2N5202 



92CS-I3228 

Fig. 10 - Typical transfer characteristics for all types. 





Fig. 11 - Typical dc beta characteristics for 2N3878 and 2N3879. 
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Fig. 12 - Typical output characteristics for2N3878, 2N3879 and 
2N5202. 



COLLECTOR CURRENT dc)— A 
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Fig. 13 - Typical dc beta characteristics for 2N5202. 
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2N3878, 2N3879, 2N5202 

TRANSITION AND STORAGE-TIME CHARACTERISTICS FOR SWITCHING TYPES, At Case Temperature (T c ) =25°C: 




TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

V dc 

CURRENT 

Adc 

2N3879 

2N5202 

UNITS 



V CC 

•c 

■b 

Min. 

Max. 

Min. 

Max. 


Saturated Switching 
Time 

t d 

30 

30 

3 

4 

0.3 a 

0.4 a 

- 

40 

- 

- 


Delay time 


30 

4 

0.8 a 

- 

- 

- 

40 




30 

3 

0.3 a 

- 

- 

- 

- 


Rise time 

V 

30 

4 

0.4 a 

- 

400 

- 

- 




30 

4 

0.8 a 

- 

- 

- 

400 




30 

3 

0.3 a 

_ 

- 

- 

- 

ns 

Storage time 

l s 

30 

4 

0.4 a 

- 

800 

- 

- 




30 

4 

0.8 a 

- 

- 

- 

1200 




30 

3 

0.3 a 

- 

- 

- 

- 


Fall time 

tf 

30 

4 

0.4 a 

- 

400 

- 

- 




30 

4 

CO 

d 

- 

- 

- 

400 



* In accordance with JEDEC registration data format (JS- 6 , RDF-1) a lg 1 *62 


I C MONITOR 
TEKTRONIX P602I 
CURRENT 
PROBE* 



5 

>RL 



J 

_ - 

£ 500 - 


0.47 

- A 





MYLAR 



INPUT PULSE 
t r < 20 ns 
If < 20 ns 
REP. RATE =500 Hz 
PULSE DURATION 
> 20 (is 


*0R EQUIVALENT 


= 7 5 ft FOR 2N3879, 2N5202 


0-7 V -===• 



Fig. 14 - Circuit used to measure switching times for 2N3879 and 
2N5202. 


MERCURY -RELAY 



Fig. 15 - Oscilloscope display for measurement of switching times 
(Circuit shown in Fig. 1). 


< 

6 



The sustaining voltages V CEO (sus) and V CER (sus) are acceptable 
when the traces fall to the right and above point “A" for types 
2N3878, 40375, and 2N5202; and point “B” for type 2N3879. The 
sustaining voltage V CER (sus) is acceptable when the trace falls to 
the right and above point “D” for type 2N5202. 


CM 


Fig. 16 - Circuit used to measure sustaining voltages, V CEO (sus) and 
Vcer(sus) for all types. 


Fig. 17 - Oscilloscope display for measurement of sustaining 
voltages. 
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2N5038, 2N5039, 2N6496 


File Number 698 


High-Current, High-Power High-Speed 
Silicon N-P-N Planar Transistors 

Devices for Switching and Amplifier Circuits in Industrial and 

Commercial Applications 

Features: 

■ Maximum operating area curves for dc and puise operation 

■ ls/b-limit line beginning at 28 V 

■ High collector current rating 

■ High-dissipation capability 


TERMINAL DESIGNATIONS 


The 2N5038, 2N5039 and 2N6496 are epitaxial silicon n-p-n 
planar transistors. They differ in breakdown-voltage ratings, 
leakage-current, and dc-beta values. 

The high current-handling capability of these transistors in 
conjunction with fast switching speeds make these devices 
especially suited for switching-control amplifiers, power 
gates, switching regulators, converters, and inverters. Other 
recommended applications include dc-rf amplifiers and 
power oscillators. These transistors are supplied in the 
JEDEC TO-204AA package. 


c 



92CS-27516 

JEDEC TO-204AA 


MAXIMUM RATINGS, Absolute-Maximum Values: 


*COLLECTOR-TO-BASE VOLTAGE 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 

With — 1.5 volts (Vg[=) of reverse bias and 

external base-to-emitter resistance (Rg^) = 100 

With R BE < 50 n 

With base open . 

♦EMITTER-TO-BASE VOLTAGE 

♦CONTINUOUS COLLECTOR CURRENT 

♦PEAK COLLECTOR CURRENT 

♦CONTINUOUS BASE CURRENT 

♦TRANSISTOR DISSIPATION: 

At case temperatures up to 25°C and Vqe up to 28 V 

At case temperature of 100°C and Vqb of 20 V 

At case temperatures up to 25°C and Vq^ above 28 V 

At case temperatures above 25°C and Vq^ above 28 V 

♦TEMPERATURE RANGE: 

Storage & Operating (Junction) 

PIN TEMPERATURE (During Soldering) 

At distances > 1/32 in. (0.8 mm) from seating plane for 10 s max. . . . 



♦in accordance with JEDEC registration data format (JS-6, RDF-1) 
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2N5038, 2N5039, 2N6496 


ELECTRICAL CHARACTERISTICS, At Case Temperature ( Tq ) = 25° C Unless Otherwise Specified 


CHARACTERISTIC 


Collector Cutoff Current: 
With base open 


junction reverse-biased 


Emitter Cutoff Current 


DC Forward-Current 
Transfer Ratio 


Magnitude of Small-Signal 
Forward-Current Transfer 
Ratio (At f = 5 MHz) 


Collector-to-Emitter 
Sustaining Voltage: 
With base open 


With base-emitter 
junction reverse biased and 
external base-to-emitter 
resistance (R rf ) = 100 ft 


Base-to-Emitter Voltage 


Collector-to-Emitter 
Saturation Voltage 


Saturation Voltage 


Output Capacitance 


Second-Breakdown 
Collector Current® 

(With base forward biased) 



Sat. Switching Rise Time 


Sat. Switching Storage Time 


Sat. Switching Fall Time 


Thermal Resistance 
(Junction-to-Case) 



3 Pulsed; pulse duration <350 /us, duty factor = 2%. 
b CAUTION- The sustaining voltages VcEO< sus ). v CER<sus), and 
VcEX< su s) MUST NOT be measured on a curve tracer. 


: 'Bl = lB2 = valueshown - 

In accordance with JEDEC registration data format US-6, RDF-1) 


d ls/b ,s defined as the current at which second breakdown occurs at a 
specified collector voltage with the emitter-base junction forward- 
biased for transistor operation in the active region. 
e Pulsed; 1-s non-repetitive pulse. 

* Es/b is defined as the energy at which second breakdown occurs 
under specified reverse-bias conditions. Es/b = ’/*L|2 where L is a 
series load or leakage inductance and I is the peak collector current. 
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2N5038, 2N5039, 2N6496 




CASE TEMPERATURE (T c ) °C 


92SS-3639R1 


Fig. 2 — Dissipation derating curves for all types. 


2-28 







COLLECTOR CURRENT (I c )- 


2N5038, 2N5039, 2N6496 


ICMAX. (CONTINUOUS) 2N5038, 2N5039 

I, . InJ, viiz: 

IC MAX. (CONTINUOUS) ^ > 

_ 2N " 96 

r i f '®m 


. V CE0 MAX=75V(2N5039)- 
V CE0 MAX' 90V (2N5038) — 
V CE0 MAX*I 10V (2N6496) — 


COLLECTOR-TO-EMITTER VOLTAGE (Vqe) = 15 V 
CASE TEMPERATURE (Tc) = 25°C 
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COLLECTOR-TO- EMITTER VOLTAGE (V CE ) — V 

92CS-228I2 

Fig. 3 - Maximum operating areas for all types. 


COLLECTOR CURRENT (I C )-A 92JM6 , 

Fig. 4 - Typical gain-bandwidth product for all types. 


25 CASE TEMPERATURE (T c ) = 25° C 

BASE SERIES RESISTANCE (Rb> = 20 il 



INDUCTANCE (L) — pH 

92CS -15460 

Fig. 5 - Maximum reverse-bias, second-breakdown characteristics 
for 2N5038 and 2N5039. 


CASE TEMPERATURE (T C ) = 25°C 
BASE SUPPLY VOLTAGE (V BB )=-4V 


INDUCTANCE (L)*200 



BASE SERIES RESISTANCE (R B ) — ft 


100 120 
92CS- I5464RI 


. 6 - Maximum reverse-bias, second-breakdown characteristics 
for 2N5038 and 2N5039. 
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Fig. 7 - Maximum reverse-bias, second-breakdown characteristics 
for 2N6496. 


Fig. 8 - Maximum reverse-bias, second-breakdown characteristics 
for 2N6496. 
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BASE-TO-EMITTER VOLTAGE (V BE )— V 


Fig. 9 - Typical transfer characteristics for 2N5038. 
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COLLECTOR CURRENT (I-}-A 


Fig. 10- Typical dc beta characteristics for 2N5038. 
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BASE-TO-EMITTER VOLTAGE (V^) — V 


Fig. 11 - Typical transfer characteristics for 2N5039. 


COLLECTOR-TO-EMITTER VOLTAGE (Vce> = 5 V 
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COLLECTOR CURRENT (I c ) — A 


Fig. 12 -Typical dc beta characteristics for 2N5039. 
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BASE-TO-EMITTER VOLTAGE CV B e>— V 


Fig. 13- Typical transfer characteristics for 2N6496. 
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COLLECTOR CURRENT lie )— A 


Fig. 14 - Typical dc beta characteristics for2N6496. 
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2N5038, 2N5039, 2N6496 


CLARE 

MERCURY-RELAY 
MODEL No. HGP-1004, 
OR EQUIVALENT 



LT. 

TEST 

l , n 

i 5Ui< 

1 0.5 

rpi 

>r v , 


CHANNEL A 

O 

TO 

HEWLETT-PACKARD 
L OSCILLOSCOPE 

MODEL No. 130B, 
OR EQUIVALENT 


L = 15mH for Vq E q(sus) and 
Vcer(su s ) measurements 
L = 2mH for Vq FX (sus) measurements 



o TO 50 v 
500 mA 


92LS- I468R3 


Fig. 21 - Circuit used to measure sustaining voltages V q^q(sus), 
V CER^ SUS )' an( * V CEx( sus ^ 



The sustaining voltages (Vq E q(sus), V^gplsus), and 
Vcex^ sus ^ are acceptable when the traces fall to the 
right of point "A" for type 2N5039, point "B" for 
type 2N5038 and point *'C" for type 2N6496. 
(NOTE: 2N6496 is not tested for V CEX (sus).) 


Fig. 22 - Oscilloscope display for measurement of sustaining voltages 
(Test circuit shown in Fig. 22). 




Fig. 23 - Typical rise-time and fall-time characteristics for all types. Fig. 24 - Typical storage time characteristic for all types. 


0— +25 V a + 30 V 



92CS-22377R! 


Fig. 25 - Circuit used to measure switching times for all types. 



Fig. 26 — Phase relationship between input and output currents 
showing reference points for specification of switching 
times. (Test circuit shown in Fig. 26). 
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File Number 321 


2N5239, 2N5240 


High-Voltage, Silicon N-P-N Transistors 

For High-Speed Switching and Linear-Amplifier Applications in 
Industrial and Commerical Service 

Features: 

■ High voltage ratings: Vcer[sus] 

=350 V, Abe < 50 Q (2N5240) 

=250 V, Rbe <50 0 (2N5239) 

■ High power dissipation rating: 

P T ~ 100 W at V CE = 125 V, T c = 25°C 

■ For switching applications where circuit values and operating conditions require a 
transistor with a high second-breakdown rating (l s /b) (limit line begins at 125 V) 

■ Exceptional second-breakdown: 0.8 A at V C e = 125 V 

■ Maximum area-of-operation curves for dc and pulse operation 


The 2N5239 and 2N5240* are multi epitaxial silicon n-p-n 
power transistors. 

The high breakdown voltage ratings and exceptional sec- 
ond-breakdown capabilities of these transistors make them 
especially suitable for use in series regulators, power ampli- 
fiers, inverters, deflection circuits, switching regulators, 
and high-voltage bridge amplifiers. 

These types differ in breakdown voltage and leakage current 
values. The 2N5239 and 2N5240 are supplied in steel JEDEC 
TO-204AA hermetic packages. 

• RCA Dev. No. TA2765 and TA2765A, respectively. 


CM 


TERMINAL DESIGNATIONS 


c 



JEDEC TO-204AA 


MAXIMUM RATINGS, Absolute-Maximum Values: 


*VcBO 

Vcer(sus) 

Rbe<50O 

*V C eo(sus) 

*Vebo 

*lc 

*Ib 

*P T : 

T c <25°Cand V C e<125V 

T c < 25°C and Vce < 125 V 

T c > 25°C and Vce> 125 V 

*T 8 tg,Tj 

Tl 

At distance >1/32 in. (0.8 mm) 

Trom seating plane for 10 s max 

* In accordance with JEDEC registration data 


2N5239 

2N5240 


300 

375 

V 

250 

350 

V 

225 

300 

V 


6 V 

5 A 

2 A 


100 W 

See Fig. 1 

See Fig. 1 

-65*to 200 °C 


230 


°C 
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POWER 

TRANSISTORS 



2N5239, 2N5240 


ELECTRICAL CHARACTERISTICS, At Case Temperature ( Tc ) = 25° C unless otherwise specified 




TEST CONDITIONS 

LIMITS 



CHARACTERISTIC 

VOLTAGE 

V dc 

CURRENT 

Adc 

2N5239 

2N5240 

UNITS 



VCE 

Vbe 

Ic 

IB 

Min. 

Max. 

Min. 

Max. 


* 

ICEO 

200 



0 



5 



2 




300 

mm 

■ 


IMH 

— 


__ 


♦ 

ICEV 

375 

19 

H' 



fei 


2 

mA 












(Tc = 150°C) 


-1.5 



— 

5 

— 

3 



Iebo (Veb = 5 V) 


— 


■ 

| 

5 


1 


* 

(Veb = 6 V) 




mm 


20 


20 



Vebo 



K1 


6 

— 

6 




* 

Vceo(sus)® 



0.2 b 


225 

— 

300 

— 

V 


VcER(sus) a (Rbe < 50 Q) 



0.2 b 


250 



350 






10 


0.4 b 


20 

80 

20 

O 

■ 

* 

hFE 

10 


2 b 


20 

80 

20 

1 


* 


10 


4 . 5 b 


5 

— 

5 

HI 


* 

Vbe 

10 


2b 




3 



m 

wm 



BH 

■ 

2b 

0.25 

■ 


■ 

mm 

B 

* 

VcE(sat) 


pH m 

4.5b 

1.125 

BB 


1 

wm 

wm 

* 

Is/b (t = 1 s) 





0.8 

— 

0.8 



A 

* 

lhfe|(f = 1 MHz) 

10 




2 

— 

2 

— 


* 

hte (f = 1 kHz) 

10 


4 





20 

— 



fT 

10 


0.2 


2 



2 





Cobo (f = 1 MHz) 



0 




250 

— 

250 

mm 


Rwc 





- 

1.75 

- 

1.75 

°c/w 


* In accordance with JEDEC registration data. 

a CAUTION: The sustaining voltages Vceo(sus) and Vcer(sus) MUST NOT be measured on a curve tracer, 
b Pulsed; pulse duration < 350 ps, duty factory < 2%. 
c Vcb value. 




Fig. 1 - Derating curves for both types. Fig. 2 — Typical dc beta characteristics for both 

types. 
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Fig. 6 — Typical gain-bandwidth product as a 
function of collector current for both 
types. 
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COLLECTOR CURRENT (I c ) — A 

92LS-I970RI 

Fig. 7 — Typical saturated-switching time 
( storage ) as a function of collector 
current for both types. 
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COLLECTOR CURRENT (!<;) — mA 


2N5239, 2N5240 



Fig. 8 — Typical saturated-time (turn-on or fall) 
as a function of collector current for 
both types. 



92LS — I960R2 


Fig. 9 — Circuit used to measure sustaining 

voltages, V CE0 (sus) and V CER (sus) for 
both types. 



•2LS-I9T7BI 


Fig. 10— Oscilloscope display for V CE0 (sus) 
and V CER (sus) measurement. 



Fig. 11 — Circuit used to measure switching 
times for both types. 



Fig. 12 — Phase relationship between input and 
output currents showing reference 
points for specification of switching 
times. 
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File Number 1029 


2N5301, 2N5302, 2N5303 


High-Current High-Power 
High-Speed N-P-N Power 
Transistors 

Features: 

■ Specification for /?fe and Vceisat) up to 30 A 

■ Current gain-bandwidth product h = 2 MHz min. at 1 A 

■ Low saturation voltage with high beta 

■ High dissipation capability 


TERMINAL DESIGNATIONS 


c 



92CS-27516 

JEDEC TO-204AA 


The 2N5301, 2N5302 and 2N5303 are epitaxial-base 
silicon n-p-n transistors intended for a wide variety of high- 
power, high-current applications, such as power-switching 
circuits, driver and output stages for series and shunt 
regulators, dc-to-dc converters, inverters, and solenoid 
(hammer)/relay drivers. 

These devices differ in maximum voltage ratings and 
VcE(sat), Vb E (sat), and V B e characteristics. All are supplied 
in JEDEC TO-204AA hermetic steel packages. 



MAXIMUM RATINGS, Absolute-Maximum Values: 

VcBO 

* Vceo(SUS) 


2N5301 

40 

40 

2N5302 

60 

60 

5 

2N5303 

80 V 

80 V 

V 




30 

A 




50 

A 




7.5 

A 

Ibm 



15 

A 

• Pt 





At T c < 25° C 



200 

W 

At T c > 25° C 

derate linearly 


1.15 

W/°C 




See Figs.1 & 2 1 




-65 to 200 

| °n 

Tl 





At distance > 1/32 in. (0.8 mm) from seating plane for 10 s max 


230 

1 °C 


* In accordance with JEDEC registration data format JS-6 RDF-2. 
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POWER 

TRANSISTORS 


2N5301 , 2N5302, 2N5303 

ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25° C un/ess otherwise specified 



* In accordance with JEOEC registration data format JS-6 RDF-1. 

c, Br-'e 2 


k Pulsed; pulse duration = 300 jus, 
duty factor = 1 .8% 
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2N5301 , 2N5302, 2N5303 



I ° °I0 60 ow 100 

C0LLECT0R-T0-EMITTER VOLTAGE (V C e) — V 

92CS -29797 

Fig. 1 — Maximum operating areas for 2N5301, 2N5302, and 2N5303. 


NOTE 1 - CURRENT DERATING AT CONSTANT VOLTAGE 
APPLIES ONLY TO THE DISSIPATION-LIMITED PORTION I 
AND Is/b“ LIMITED PORTION OF MAX I MUM -OPERATING - 
AREA-CURVES. DO NOT DERATE THE SPECIFIED VALUE 3 
FOR Ic MAX. 



CASE TEMPERATURE (T C )— .°C 


92CS- 29798 



Fig. 2 — Derating curves for 2N5301, 2N5302, 
and 2N5303. 


Fig. 3 — Typical dc beta characteristics as a 
function of collector current for 
2N5301, 2 N 5302, and 2N5303. 



92CS-Z9800 


Fig. 4 — Typical saturation voltage characteristics 
for 2N5301, 2N5302, and 2N5303. 



BASE-TO-EMITTER VOLTAGE (V B e)— V 

92CS-2980I 


Fig. 5 — Typical transfer characreristics for 
2N5301, 2N5302, and 2N5303. 
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TRANSISTORS 




2N5301 , 2N5302, 2N5303 
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468 |Q 2 468 100 

COLLECTOR CURRENT (Iq) — A 


92CS- 29802 

Fig. 6 — Typical delay-time and rise-time charac- 
teristics as a function of collector current 
for 2N5301, 2 N 5302, and 2N5303. 



92CS-29803 

Fig. 7 — Typical storage-time and fall-time charac- 
teristics as a function of collector current 
for 2N5301, 2N5302, and 2N5303. 



Fig. 8 — Equivalent test circuits for rise-time (a) and 
fall-time and storage-time ( b ) measurements 
for 2N5301, 2N5302, and 2N5303. 
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File Number 1141 


2N5629, 2N5630, 2N5631 


Silicon N-P-N 
Epitaxial-Base 
High-Power Transistors 

Rugged, Broadly Applicable Devices 
For Industrial and Commercial Use 

Features: 

■ High dissipation capability 
u Low saturation voltages 

■ Maximum safe-area-of-operation curves 

■ High gain at high current 


The 2N5629, 2N5630 and 2N5631 are epitaxial-base 
silicon n-p-n transistors intended fora wide variety of high- 
power, high-current applications, such as power-switching 
circuits, driver and output stages for series and shunt 
regulators, dc-to-dc converters, inverters, and solenoid 
(hammer)/relay drivers. 

These devices differ in maximum voltage ratings. They are 
supplied in JEDEC TO-204AA hermetic steel packages. 


TERMINAL DESIGNATIONS 


c 



JEDEC TO-204AA 


CM 



Fig. 1 — Current derating curve for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

* Vceo 

VcBO 

Vebo 

* Ic 

•CM 

* Ib 

* Pt 

AtT c <25°C 

At T c > 25° C derate linearly 

* Tj, T.to 

* T l at 1/16 ± 1/32 in. (1.58 ± 0.8 mm) from case for 10 s 


* In accordance with JEDEC registration data. 


2N5629 2N5630 2N5631 

100 120 140 

100 120 140 

7 

16 

20 

5 


200 

1.14 

-65 to 200 
235 


V 

V 

V 
A 
A 
A 

W 

W/°C 

°C 

°C 
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POWER 

TRANSISTORS 



2N5629, 2N5630, 2N5631 


ELECTRICAL CHARACTERISTICS, At Cate Temperature T c = 25° C 
Unless Otherwise Specified 




TEST CONDITIONS 

LIMITS 

U 


CHARAC- 

VOLTAGE 

CURRENT 






B 

N 

• 


TERISTIC 

V dc 

Adc 

2N5629 

2N5630 


j 



ESI 

V BE 

DB 

B 


Max. 

Min. 

Max. 

Min. 

Max. 

S 



tm 

-1.5 

BB 

B 

B 

wm 

B 

BBS 

B 

iibb 


* 

'CEX 


-1.5 

H 




B 

B 

B 




kl!1 

-1.5 

H 





br 



mA 



m 

BE 

m 

B 

B 

5 

S 

_ 

B 



T C =150°C 


BE 

B 


fl 

- 

B 

5 






EBl 

BE 

B 


H 

- 

B 

- 

B 





m 

1 

B 

0 

B 

H 

B 

IB 

B 

warn 


* 

'CEO 

Ej 


9 

0 

B 


B 


B 


mA 



m 

B 

B 

0 

B 

Wm 

B 

Bflfl 






|0E 

| 

| 

H 

— 

B| 

B 

B 

B 

i 



120 a 




— 






mA 



wESm 

Id 

B 

1 

- 

B 


II 

1 

SI 


* 

•ebo 

- 

7 

0 

- 

- 

i 

- 

1 

- 

i 

mA 

♦ 

VcEO< sus > b 

B 

B 


0 

100 

- 

120 

- 

140 

- 

V 

* 

Mi 

2 

2 

B 

i 

B 

25 

4 

100 

■ 

80 

m 

60 


* 

B£BB 

B 

B 

B 

B 

B 

1.5 

- 

1.5 

- 

1.5 

V 

* 

V BE (sat)a 

B 

B 


B 

B 

1.8 

- 

1.8 

- 

1.8 

V 

* 

C obo f = 0.1MHz 

1 E = 0 

10 a 

B 

B 

fl 

B 

500 

B 

500 

fl 

500 

pF 

* 

V0^(sat) a 

B 

B 

o o 
O CO 

fl 

B 

1 

2 

B 

E 

B 

1 

2 

V 

* 

fj f=0.5 MHz 


El 

B 


■ 

B 

■ 


■ 


MHz 

* 

h fe f = 1 kHz 


B 

B 

B 

■a 

EH 

15 

- 

15 1 

- 



's/b 

tp= 1 s nonrep. 

30 


B 

B 

6.67 

■ 

6.67 

B 

6.67 

B 

A 


R 0JC 

B 

b 

B 

B! 

B 

0.875 

- 

0.875 

- 

0.875 

HI 


* In accordance with JEDEC registration data. 
a ^CB va,ue - 

b CAUTION: Sustaining voltage, Vq^qIsus) MUST NOT BE measured on a curve tracer. 
c Pulsed; pulse duration ^300 jus. Dutv factor ^2%. 
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f ' 9- 2 — Typical dc beta characteristics as a function 
of collector current for all types. 


Fig. 3 — Typical saturation voltage characteristics 
for all types. 
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2N5629, 2N5630, 2N5631 




LLECTOR-TO-EMITTER VOLTAGE (V CE )-2 V| 
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Fig. 5 — Typical input characteristics for all types. 



Fig. 6 - Typical transfer characteristics for all types. 



COLLECTOR CURRENT (Ic)""A 92CS-30I5I 


Fig. 7 — Typical saturated-switching times 
for all types. 
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2N5671, 2N5672 


File Number 383 


High-Current, High-Power, High-Speed 
Silicon N-P-N Planar Transistors 

For Switching and Amplifier Applications in 
Military, Industrial and Commercial Equipment 
Features: 

■ Maximum Safe-Area-of-Operation Curves - 
Is/t limit line beginning at 24 V 

■ Fast Turn-On Time - 

ton = 0.5 ps max. at l c = 15A 


Types 2N5671 and 2N5672* are epitaxial silicon n-p-n 
transistors having high current and high power handling 
capability and fast switching speed. The 2N5672 is similar 
to the 2N5671 except that it has higher voltage ratings and 
lower leakage currents. These devices are especially suitable 
for switching-control amplifiers, power gates, switching 
regulators, power-switching circuits, converters, inverters, 
control circuits. Other recommended applications included 
DC-RF amplifiers and power oscillators. 

These types are supplied in the JEDEC TO-204AA hermetic 
steel package. 


TERMINAL DESIGNATIONS 



•Formerly Dev. Types TA7323 and TA7323A, respectively. 


JEDEC TO-204AA 


MAXIMUM RATINGS, Absolute-Maximum Values: 

* COLLECTOR-TO-BASE VOLTAGE, Vcbo 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 

With base open, Vceo(sus) 

With external base-to-emitter resistance (Rbe) < 50 O, Vcer(sus) 

Witfi external base-to-emitter resistance (Rbe) < 50 O & Vbe=-15, Vcex(sus) 

* EMITTER-TO-BASE VOLTAGE, Vebo 

* COLLECTOR CURRENT, l c 

* BASE CURRENT, l B 

* TRANSISTOR DISSIPATION, P T : 

At case temperatures up to 25° C and V C e up to 24 V 

At case temperatures up to 25° C and V C e above 24 V 

At case temperatures above 25° C and V C e above 24 V 

* TEMPERATURE RANGE: 

Storage and Operating (Junction) 

* PIN TEMPERATURE (During Soldering): 

At distances > 1/32 in. from seating plane for 1 0 s max 


*ln accordance with JEDEC registration data format (JS-6, RFD-1 ). 


2N5671 

2N5672 

120 

150 

90 

120 

110 

140 

120 

150 

7 

7 

30 

30 

10 

10 

140 

140 


See Fig. 1 
See Figs. 1 & 2 


-65 to +200 


V 

V 

V 

V 

V 
A 
A 

W 


°C 


230 


°C 
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2N5671 , 2N5672 

ELECTRICAL CHARACTERISTICS, Case Temperature (T c ) = 25°C Unless Otherwise Specified 





TEST CONDITIONS 




CHARACTERISTIC 

SYMBOL 

DC 

Collector 

Voltage(V) 

D 
Em 
or E 
Volta 

c 

tter 

Jase 
ge (V) 








PHI 

EH! 

pa 

Ell 

m 

09 

S3 

EBB 

Igg 

IQBI 






n 

HI 

B 

B 


fl 

a 

- 



| fl 

KTM 

* 

* 

Collector-Cutoff Current 

RH 

1 


1 


I 

B 

B 

- 


B 


B 

BEB 

-fvB 

* 

Emitter-Cutoff Current 

mm 

- 

- 

7 


a 



- 

H 

- 

s 

a 


Col lector- to- Em i tter 


■ 

■I 

B 

mm 

H 

B 



■ 


■ 

■■ 


Sustaining Voltage: 

v CE0( sus > 

B 

■ 

■ 

1 

m 

B 



B 

120° 




With base open 


1 


■ 

1 

■ 

■ 



B 


■ 

■ 


With external base-to-emitter 
resistance (R BE ) *50 H 


- 

- 

- 

- 

Q 

a 

I 


- 


- 

V 


With base-emitter 
junction reverse biased 
&R BE *50fl 

V CEX( SUS ) 

- 

H 

B 



1 

a 


fl 


■ 

H 

* 

Base-to-Emitter Saturation Voltage 


_ 


- 

- 

m 

- 

m 

- 

Q 



mm 


Base-to-Emitter Voltage 

... V BE 

- 

■fl 

- 

- 

□ 

- 


- 

O 

- 

in 

mm 

* 

Col lector-to- Emitter 

Saturation Voltage 

V CE (sat) 

” 


B 

B 

Q 


B 

D 


fl 


D 

* 

DC Forward-Current 



2 

B 

B 

m 


B 



Ml 




Transfer Ratio 

h FE 

- 

5 

H 

KB 

Ej 


B 



KH 

B 

■ 


Second-Breakdown 

Collector Current 0 

With base forward biased 

'S/b b 

- 

24 

45 

B 

H 

B 


H 




H 

H 


Second-Breakdown Energy 




■ 




fl 


■ 


■ 



With base reverse biased 

R be =200, L = 180 /xH 

E S/b d 

- 

- 

B 




0 


fl 


fl 



Gain- Bandwidth Product 

n 

- 

10 

- 

1 

1 


B 


fl 

50 

■ 



Output Capacitance (At 1 MHz) 

C 0 b 

10 

- 

- 


H 


- 


m3 

- 


PE 

* 

Saturated Switching Turn-On Time 
(Delay Time + Rise Time) 

*on 

v cc= 

30 V 

fl 

B 

B 

1 


'Bl= 

Ib 2 = 

1.2 

B 


B 



* 

Saturated Switching 

Storage Time 

*s 

V CC= 
30 V 

1 

1 

1 

B 


'<¥ 

'b 2 = 

1.2 

1 


1 



* 

Saturated Switching 

Fall Time 

»f 

V CC= 
30 V 

1 

1 

1 



' B r 

'b 2 = 

1.2 

B 

0.5 

1 




Thermal Resistance 
(Junction-to-Case) 

d J-C 

- 

40 

- 

- 

0.5 

- 

- 

- 

1.25 

- 

1.25 

°c/w 


“CAUTION: The sustaining voltages V CE0 (sus), V CER (sus), and V CEX (sus) MUST NOT be measured on a curve tracer. 
b, S/b is defined as the current at which second breakdown occurs at a specified collector voltage with the emitter-base junction forward 
biased for transistor operation in the active region. 

“Pulsed; 1 -s, non-repetitive pulse. 

^£5/1} is defined as the energy at which second breakdown occurs under specified reverse bias conditions. Eg^ = Vi LI 2 , where 
L is a series load or leakage inductance and I is the peak collector current 

* In accordance with JEDEC registration data format (JS-6, RFD-1) 
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2N5671, 2N5672 



COLLECTOR-TO- EMITTER VOLTS (V CE ) 

92CS -15650 


Fig. 1 - Maximum operating areas for types 2N5671 & 2N5672. 




Fig. 2 - Dissipation derating curves for types 2N5671 & 2N5672. Fig. 3 - Typical dc beta characteristics for types 2N5671 & 2N5672. 
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2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786 


File Number 413 


Silicon N-P-N and P-N-P Epitaxial-Base 
Complementary-Symmetry T ransistors 

General-Purpose Types for Switching and 
Linear-Amplifier Applications 

Features: 

■ Low saturation voltages 

■ Maximum safe-area-of-operation curves 

■ High gain at high current 

■ High breakdown voltages 


The 2N5781 , 2N5782, and 2N5783 are epitaxial-base silicon 
p-n-p transistors — complements of the silicon n-p-n types 
2N5784, 2N5785, and 2N5786* respectively. 

The three types in each family differ primarily in voltage 
ratings and saturation characteristics. 

These transistors are intended for medium-power switchi ng 
and complementary-symmetry audio amplifier applications. 

All types are supplied in the JEDEC TO-205AD package. 


TERMINAL DESIGNATIONS 



C (CASE) 


92CS-27512 


• Formerly RCA Dev. Types TA7270, TA7271, TA7272, 
TA7289, TA7290, and TA7291 respectively. 


JEDEC TO-205AD 


MAXIMUM RATINGS, Absolute-Maximum Values: 


♦COLLECTOR-TO-BASE VOLTAGE 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 
* With external hase-to-emitter 

resistance (Rg^) = 100 S7 

With base open 

♦EMITTER-TO-BASE VOLTAGE 

♦CONTINUOUS COLLECTOR CURRENT 


♦CONTINUOUS BASE CURRENT 

♦TRANSISTOR DISSIPATION: 

o 

At case temperatures up to 25 C 

At ambient temperatures up to 25°C 

At case temperatures above 25 C Derate linearly 

At ambient temperatures above 25 C Derate linearly 

♦TEMPERATURE RANGE: 

Storage and operating (Junction) 


♦LEAD TEMPERATURE (During soldering): 

At distance ^ 1/32 in. (0.8 mm) from seating plane 
for 1 0 s max. 



P-N-P 

2N5781 4 

2N5782* 

2N5783* 



N-P-N 

2N5784 

2N5785 

2N5786 


V CBO 


80 

65 

45 

V 

V CER (sus) 


80 

65 

45 

V 

v CEO* sus ) 


65 

50 

40 

V 

V EBO 


5 

5 

3.5 

V 

•c 


3.5 

3.5 

3.5 

A 

'b 


1 

1 

1 

A 

P T 


10 

10 

10 

W 



1 

1 

1 

W 



0.057 W/°C, or see Fig. 7. 





0.0057 


W/°C 

v 




■ —bo to +200 - 


c 




230 


°c 


♦In accordance with JEDEC registration data format JS-6 RDF-2. 


♦ For p-n-p devices, voltage and current values are negative. 
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2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786 

ELECTRICAL CHARACTERISTICS, At Case Temperature (T p) = 25 ° C unless otherwise specified 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS* 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N5781 

p-n-p 

2N5784 

n-p-n 

V CE 

LLi 

QQ 

> 

*C 

*B 

Min. 

Max. 

Min. 

Max. 

Collector Cutoff Current: 

With external base-to -emitter 
resistance (Rg^) = 100 fit 

'CER 

65 





-10 

- 

10 

juA 

At T c = 150°C 

65 




- 

-1 

- 

1 

mA 

With base-emitter junction reverse- 
biased and external base-to-emitter 
resistance (Rgg) = 100 fit 

*CEX 

-75 

75 

1.5 

-1.5 



- 

-10 

- 

10 

/iA 

At T c = 150°C 

-75 

75 

1.5 

-1.5 



- 

-1 

- 

1 

mA 

With base open 

! CEO 

50 



0 

- 

-100 

- 

100 

juA 

Emitter Cutoff Current 

! ebo 


-5 

0 


- 

-10 

- 

10 

/iA 

DC Forward-Current Transfer 

Ratio 

hFE 

2 

2 


1 a 

3.2 a 


20 

4 

100 

20 

4 

100 


Collector-to-Emitter Sustaining 
Voltage (see Figs, 2 and 3): 

With base open 

v CEO( sus ) 



0.1 a 

0 

-65 b 

- 

65 b 

- 

V 

With external base-to-emitter 
resistance (R BB ) = 100 fit 

v CER( s u s ) 



0.1 a 


— 80 b 

- 

80 b 

- 

Base-to-Emitter Voltage 

< 

00 

m 

2 


1 a 


- 

-1.5 

- 

1.5 

V 

Collector-to-Emitter Saturation 
Voltage (measured 0.25 in 
(6.35 mm) from case) 0 

V CE (sat) 



1 a 

0.1 

- 

-0.5 

- 

0.5 

V 

Magnitude of Common-Emitter, 
Small-Signal, Short-Circuit, 
Forward-Current Transfer Ratio 0 * 
f = 4 MHz 

l h fe| 

-2 


-0.1 


2 

15 




f = 200 kHz 

2 


0.1 




5 

20 

Common-Emitter, Small-Signal, 
Short-Circuit, Forward-Current 
Transfer Ratio (f = 1 kHz) 

hfe 

2 


0.1 


25 

- 

25 

- 


Saturated Switching Time (Vqq = 

30 V, l B i = l B2 ): 

Turn-on (t^ + t r ) 

l ON 



-1 

1 

-0.1 

0.1 

- 

0.5 

- 

5 

/IS 

Turn-off 

<t s +tf) 

tOFF 



-1 

1 

-0.1 

0.1 

- 

2.5 

- 

15 

Thermal Resistance: 

Junction-to-case 

R 0JC 





- 

17.5 

- 

17.5 

°c/w 

Junction-to-ambient 

r 0JA 






175 

- 

175 


* In accordance with JEDEC registration data format JS-6 RDF-2. * For p-n-p devices, voltage and current values are negative. 


a Pulsed, pulse duration = 300 /is, duty factor = 1 .8% 

b CAUTION: Sustaining voltages Vq^q(sus), and Vqer(sus) 
MUST NOT be measured on a curve tracer. 


c Lead resistance is critical in this test. 

d Measured at a frequency where | hf e | is decreasing 
at approximately 6 dB per octave. 
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2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25° C unless otherwise specified 






CHARACTERISTIC 


Collector Cutoff Current: 

With external base-to-emitter 
resistance (Rg B ) = 100 Cl 


At Tq = 1 50°C 


With base-emitter junction reverse- 
biased and external base-to-emitter 
resistance (Rgg) = 100 ft 


At Tq = 1 50°C 


With base open 


Emitter Cutoff Current 


DC Forward-Current Transfer 
Ratio 


Col lector-to- Emitter Sustaining 
Voltage (see Figs. 2 and 3): 
With base open 

With external base-to-emitter 
resistance (Rg B ) = 100 £2 

* Base-to-Emitter Voltage 

Collector-to-Emitter Saturation 
Voltage (measured 0.25 in 
(6.35 mm) from case) 0 


Magnitude of Common-Emitter, 
Small-Signal, Short-Circuit, 
Forward-Current Transfer Ratio** |hf p 
f = 4 MHz 
f = 200 kHz 


* Common-Emitter, Small-Signal, 
Short-Circuit, Forward-Current 
Transfer Ratio (f = 1 kHz) 



Saturated Switching Time (Vqq = 

30 V, I B1 = l B2 ): 

Turn-on 
<t d + t r i 

l ON 

Turn-off 

(t s +tf) 

l OFF 

Thermal Resistance: 

Junction-to-case 

R 0JC 

Junction-to-ambient 

r 0JA 




* In accordance with JEDEC registration data format JS-6 RDF-2. 
a Pulsed, pulse duration = 300 jus, duty factor = 1 .8%. 
b CAUTION: Sustaining voltages Vq^q(sus), and Vqer(sus) 
MUST NOT be measured on a curve tracer. 


* For p-n-p devices, voltage and current values are 
negative. 

c Lead resistance is critical in this test, 
d Measured at a frequency where |hf e | is decreasing 
at approximately 6 dB per octave. 
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2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786 

ELECTRICAL CHARACTERISTICS. At Case Temperature (T(j) = 25° C unless otherwise specified 


TEST CONDITIONS 4 



CHARACTERISTIC 

SYMBOL 

Collector Cutoff Current: 

With external base-to-emitter 
resistance (Rbe) = 100 £2 

'CER 

At T c = 150°C 


With base-emitter junction reverse- 
biased and external base-to-emitter 
resistance (Rb E ) = 100 £2 

>CEX 

AtT c = 150°C 

With base open 

•CEO 

Emitter Cutoff Current 

'ebo 

DC Forward-Current Transfer 

Ratio 

h FE 

Collector-to-Emitter Sustaining 
Voltage (see Figs. 2 and 3): 

With base open 

v CEO( sus ) 

With external base-to-emitter 
resistance (Rbe) = 100 £2 

v CEr( sl » s ) 

Base-to- Emitter Voltage 

V BE 

Col lector-to- Em itter 

Saturation Voltage (measured 

0.25 in (6.35 mm) from case) 0 

V CE (sat) 

Magnitude of Common-Emitter, 
Small-Signal, Short-Circuit, 
Forward-Current Transfer Ratiod 
f = 4 MHz 

l h fe| 

f = 200 kHz 


Common- Emitter, Small-Signal, 
Short-Circuit, Forward-Current 
Transfer Ratio (f = 1 kHz) 

tye 

Saturated Switching Time (Vqq = 

30 V, 1 bi = Ib2^ : 

Turn-on 
(td t r ) 

*ON 

Turn-off 

<t s +t f ) 

tOFF 

Thermal Resistance : 

Junction-to-case 

R 0JC 

Junction-to-ambient 

R 0JA 



IHMBHH 





5 

/is 

_ 


15 


17.5 

°C/W 

175 



* In accordance with JEDEC registration data format JS-6 RDF-2, 
a Pulsed, pulse duration = 300 /is, duty factor = 1 .8%. 
b CAUTION: Sustaining voltages Vqeq(sus), and Vf^p(sus) 
MOST NOT be measured on a curve tracer. 


* For p-n-p devices, voltage and current values are negative. 
c Lead resistance is critical in this test, 
d Measured at a frequency where |hf e | is decreasing at 
approximately 6 dB per octave. 
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2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786 


-10 

-8 

CASE TEMPERATURE (T C ) = 25°C 

(CURVES MUST BE DERATED LINEARLY 
WITH INCREASE IN TEMPERATURE l 
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COLLECTOR -TO- EMITTER VOLTAGE (V CE ) -V 

92CS-23943 

Fig. 1 — Maximum operating areas for types 2N5781, 2N5782, and 2N5783. 



* FOR P-N-P TYPES 2N5781, 2N5782, 8. 2H5783, 
REVERSE POLARITY OF V CC . 


_u 



COLLECTOR-TO-EMITTER VOLTAGE (V CE )*- V 


*FOR TYPES 2N5781, 2N5782, AND 2N5783, THE 
VALUES FOR l C AND V CE ARE NEGATIVE. 

The sustaining voltages V(; E o( sus ) an d ^(; E r(sus) are 
acceptable when the trace fails to the right and above 

point “A" (2N5783 & 2N5786), “B” (2N5782 8, 2N5785), 
or “C” (2N5781 & 2N5784). 


Fig. 2 — Circuit used to measure sustaining voltages Vq^q(sus) 
and VQEft(sus). 


Fig. 3 — Oscilloscope display for measurement of sustaining voltages. 
(Test circuit shown in Fig. 2). 
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92CS- 23944 

Fig. 4 — Maximum operating areas for types 2N5784, 2N5785, and 2N5786. 
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a 'Bi AND l B2 MEASURED WITH TEKTRONIX CURRENT PROBE 

P6019 AND TYPE 134 AMPLIFIER, OR EQUIVALENT 
**For N-P-N types 2N5784, 2N5785, 8. 2N5786, reverse direction of 
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Fig. 5 — Circuit used to measure saturated switching times. Fig. 6 — Oscilloscope display for measurement of switching times. 

(Test circuit shown in Fig. 5). 
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Fig. 7 — Dissipation derating curve for all types. 



92CS- 23945 

Fig. 8 — Typical saturated switching characteristics for types 2N5781 , 
2N5782, and 2N5783. 



COLLECTOR CURRENT (l C ) - A 


Fig. 9 — Typical saturated switching characteristics for types 2N5784, 
2N5785, and 2N5786. 
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COLLECTOR CURRENT (l C ) -mA 


Fig. 10- Typical gain-bandwidth product for types 2N5781, 
2N5782, and 2N5783. 


Fig. 11 - Typical gain-bandwidth product for types 2N5784, 
2N5785, and 2N5786. 
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Fig. 12 — Reverse-bias second-breakdown characteristics for types 
2N5781, 2N5782, and 2N5783. 



BASE-TO-EMITTER VOLTAGE (V BE )- V 

92SS-43I4 

Fig. 13 — Reverse-bias second-breakdown characteristics for types 
2N5784, 2N5785, and 2N5786. 



BASE-TO-EMITTER VOLTAGE (V BE ) - V 

07SS-4317 

Fig. 14 — Typical transfer characteristics for types 2N5781 , 
2N5782, and 2N5783. 



92SS-4316 

Fig. 15 — Typical transfer characteristics for types 2N5784, 
2N5785, and 2N5786. 
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92CS-23946 

Fig. 16— Typical transfer characteristics for types 2N5781, 


2N5782, and 2N5783. 
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Fig. 17 — Typical transfer characteristics for types 2N5784, 
2N5785, and 2N5786. 
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COLLECTOR CURRENT (I c ) - A 

92 CS— 23947 

Fig. 18 — Typical dc beta characteristics for type 2N5781. 
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COLLECTOR CURRENT (Ic) — A 

92CS-23948 

Fig. 20 — Typical dc beta characteristics for type 2N5782. 
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COLLECTOR CURRENT (I c ) — A 

92CS-23949 

Fig. 22 — Typical dc beta characteristics for type 2N5783. 



Fig. 23 — Typical dc beta characteristics for type 2N5786. 
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Fig. 30 — Typical input characteristics for type 2N5781. 
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Fig. 32 — Typical input characteristics for type 2N5782. 
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Fig. 34 — Typical input characteristics for type 2N5783. 
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Fig. 31 - Typical input characteristics for type 2N5784. 
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Fig. 33 — Typical input characteristics for type 2N5785. 



Fig. 35 — Typical input characteristics for type 2N5786. 
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File Number 410 


2N5838, 2N5839, 2N5840 


High-Voltage, High-Power Silicon N-P-N 
Power Transistors 

For Switching and Linear Applications in Military, Industrial, 
and Commercial Equipment 

Features: 

■ Maximum safe-area-of-operation curves 

■ Low saturation voltages 

■ High voltage ratings 

Vcer [sus] = 375 V [2N5840] 

300 V [2N5839] 

275 V [2N5838] 

■ High dissipation rating 

Pt =100W 


The 2N5838, 2N5839 and 2N5840" are epitaxial silicon 
n-p-n power transistors. These devices employ the popular 
JEDEC TO-204AA package; they differ mainly in voltage, 
current-gain, and VcE(sat) ratings. 

Featuring high breakdown voltage ratings and low-satur- 
ation voltage values, the 2N5838, 2N5839 and 2N5840 are 
especially suitable for use in inverters, deflection circuits, 
switching regulators, high-voltage bridged amplifiers, 
ignition circuits, and other high-voltage switching appli- 
cations. 


TERMINAL DESIGNATIONS 


(FLANGE) 



■Formerly RCA Dev. Types TA7513, TA7530, and TA7420A, 
respectively. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

*COLLECTOR-TO-BASE VOLTAGE, Vcbo 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 

With base open Vceo(sus) 

* With reverse bias (V B e) of -1.5 V, (V C ev) (sus) • 

With external base-to-emitter 
resistance (Rbe) < 50 Q, Vcer(sus) 

*EMITTER-TO-BASE VOLTAGE, V EBO 

•COLLECTOR CURRENT, l c 

Continuous 

Peak 

•CONTINUOUS BASE CURRENT, l B 

•TRANSISTOR DISSIPATION, 

Pt: 

At case temperature up to 25 °C 

and Vce up to 40 V 

At case temperatures up to 25°C 

and Vce above 40 V 

At case temperatures up to 25°C 

and Vce above 40 V 

•TEMPERATURE RANGE: 


JEDEC TO-204AA 


2N5838 

2N5839 

2N5840 


275 

300 

375 

V 

250 

275 

350 

V 

275 

300 

375 

V 

275 

300 

375 

V 

6 

6 

6 

V 

3 

3 

3 

A 

5 

5 

5 

A 

1.5 

1.5 

1.5 

A 

100 

100 

100 

W 


_ See Fig. 1. _ 
See Figs. 1 & 2. 


Storage and operating (Junction) -65 to +200 °C 

•PIN TEMPERATURE (During soldering): 

At distances > 1/32 in. (0.8 mm) from 

case for 10 s max 230 °C 

* In accordance with JEDEC registration data format (JS-6, RDF-1). 

• Shown as Vcex(sus) in JEDEC Registration Data. 
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POWER 

TRANSISTORS 



2N5838, 2N5839, 2N5840 


Characteristic 

Symbol 

Test Conditions 

Limits 

Units 

DC 

Collector 
Voltage (Vi 

DC 

Emitter 
or Base 
Voltage (V) 

DC 

Current 

(A) 

Type 

2N5838 

Type 

2N5839 

Type 

2N5840 

V CE 

V EB 

v BE 

'c 

>B 

'E 

Mm. 

Max. 

Typ. 

Mm. 

Max. 

Typ. 

Min. 

Max. 

Typ. 

Collcc tor-Cutoff Current: 

With base open 

'CEO 

200 

250 







2 



2 



2 


mA 

With base-emitter junction 

reverse biased 

'CEV 

265 

290 

360 


•1.5 

•1.5 

•1.5 





5 



2 



2 


mA 

With base-emitter junction 

reverse biased 

'CEV 

T c 100 °C 

265 

290 

360 


1.5 

1.5 

•1.5 





8 



5 



5 


mA 

Emitter-Cutoff Current 

'ebo 


-6 






1 



1 



1 


mA 

Collector-to-Emitter 

Sustaining Voltage 
(Si-i- Fins. 4. 5. & ft) 

With base open 

v CE0 (sus f 




0 2 



250 b 



275 b 



350 b 



V 

With base-emitter junction 
reversed biased 

V CEX (SUS ^ 



•1.5 

0.1 



275 b 



300 b 



375 b 



With external base-to-em itter 
resistance ( R > - 50 u 

v CER ,sus f 




0.2 



275 b 



300 b 



375 b 



Emitter-to-Base Voltage 

V EB0 






0.02 

6 



6 



6 



V 

DC Forward-Current 

Transfer Ratio 

h FE 

5 

3 

2 



0.5 b 

3 b 



20 

8 

40 

. 

20 

10 

50 

' 


20 

10 

50 



Base-to-Emitter 

Saturation Voltage 

Vg^(sat ) 




2 

3 

0.2 

0.375 



2 



2 



2 


V 

Collector-to-Emitter 

Saturation Voltage 

V CE (snti 

I 


| 

2 

3 

02 

0.375 



1 

- I 


1.5 



1.5 


V 

Output Capacitance (At 1 MHz) 

^oho 


1 0d 




0 


150 

- ! 


150 



150 


p F 

Magnitude of Common- 
Emitter, Small-Signal, Short- 
Circuit. Forward-Current 

Transfer Ratio (f 1 MHz) 


10 



0.2 


i 

5 


I 

5 



5 




Second Breakdown Collector 
Current (With base forward 
biased) Pulse duration 
(non-repetitive) - 1 s 

Is/bC 

40 






2.5 



2.5 

i 



2.5 



A 

Switching Times: 

Delay 

{ d 

V CC * 

200 



2 

3 

0.2 e 

0 . 3 7 5 e 




0.06 



0.07 


* 

0.07 

MS 

Rise 

*r 

vcc - 

200 

! 

! 


2 

3 

0.2* 

0.375 e 



1.5 

0.8 


1.5 

0.6 


1.75 

0.6 

Storage 

l s 

vcc - 
200 

j 


2 

3 

0.2 e 

0.375* 



3.0 

1.0 


3.75 

1.75 


3.0 

1.75 

Fall 

‘f 

vcc ' 

200 



2 

3 

0.2 e 

0.375* 



1.5 

0.4 


1.5 

0.35 


1.5 

0.35 

Thermal Resistance 
(Junction-to-Case) 

^J-C 

10 



5 




1.75 



1.75 



1.75 


°C 'W 


a Pulsed; pulse duration 350 /xs, Duty factor =2%. 

b CAUTION: Ths sustaining voltages Vceo(sus), Vcfx( sus ) and 
VCER( SUS ). MUST NOT be measured on a curve tracer. 

c ls/b is defined as the current at which second breakdown occurs at 
a specified collector voltage with the emitter-base junction forward 
biased for transistor operation in the active region. 


d V CB 

G ’bi = ’b 2 = value shown. 

* |n accordance with JEDEC registration data format (JS-6 RDF-1). 
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2N5838, 2N5839, 2N5840 



10 


100 


C0LLECT0R-T0 - EMITTER VOLTAGE (V CE ) — V 


Fig. 1 — Maximum operating areas for all types. 


4 6 8 1000 


92CS-I5905 




Fig. 2 — Derating curves tor all types. Fig. 3 — Typical normalized dc beta characteristics for all types. 
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POWER 

TRANSISTORS 





COLLECTOR CURRENT (Ir) 


2N5838, 2N5839, 2N5840 


CASE TEMPERATURE (T c )=IOO°C 



4 6 8 10 c ° ° 100 
COLLECTOR-TO-EMITTER VOLTAGE (V CE ) — V 


4 6 8 


4 6 


92CS- 15906 


Fig. 4 — Maximum operating areas for all types. 
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Fig. 5 — Typical output characteristics for ail types. 


2N5838, 2N5839, 2N5840 



Fig. 6 — Typical transfer characteristics for alt types. 
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COLLECTOR CURRENT (1(0 — A 

92SS-4080RI 


Fig. 7 — Typical saturation voltage characteristics for 
for all types. 


Fig. 8 — Typical delay-time characteristics for all types. 
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Fig. 9 — Typical rise-time characteristics for all types. 



92SS-4082RI 


Fig. 10— Typical storage-time characteristics for all types. 
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COLLECTOR BASE 

CURRENT CURRENT 


2N5838, 2N5839, 2N5840 


4. 05 

i 

ULSE DURATION S 20^1 

EPETITION RATE ■ lOOHt 

COLLECTOR SUPPLY VOLTS (V cc > * 2C 
ASE TEMPERATURE (T c ) ■ 25*C 

C BETA (h FE l • 8 (2N3838I 

■10 I2NSB39 ft 2N584C 

B| ‘" l B 2 
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0 12 3 


COLLECTOR CURRENT (I c ) — A 

92SS-4083RI 

Fig. 11 — Typical fall-time characteristics for all types. 


SYNC OUT . V CC 



*>B, AND Ib 2 MEASURED WITH TEKTRONIX CURRENT PROBE P60I9 OR EQUIVALENT 


Fig. 12 — Circuit used to measure switching times for all types. 
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1 

TIME 


f 

j b 2 


INPUT WAVE FORM 



T 






« ON 

* 





r CONDITION 





/ 

f 

1 

| 


\ 

-90% 


/ 

1 

1 

! 

r 


[_J0% TIME 

TURN-ON 
TIME 


— 

J 

r-u-4 


TURN-OFF 
TIME 


92 ss - 4005 OUTPUT WAVE FORM 

Fig. 13 — Phase relationship between input and output currents 
showing reference points for specification of switching 
times. 


PUSH 



Fig. 14 — Circuit used to measure sustaining voltages 

1/ceo (sus), Vcer (sus), and Vcex (sus) for all types. 



250 275 350 

COLLECTOR -TO- EMITTER VOLTAGE <V CE >-' 


The sustaining voltages V CEO (sus), V CER (sus), and V CEX (sus) 
are acceptable when the traces fall to the right and above point 
“A” for type 2N5838, point "B” for type 2N5839, and point “C” 
for type 2N5840. 

Fig. 15— Oscilloscope display for measurement of sustaining 
voltages. 
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File Number 1041 


2N5885, 2N5886 


High-Current, High Power, 
High-Speed N-P-N 
Power Transistors 

Features: 

■ Specification for h F E and V C e [saf] up to 25 A 

■ Current gain bandwidth product 
fy = 4 MH Z [min.] at 1 A 

■ Low saturation voltage with high beta 

■ High dissipation capability 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


The 2N5885 and 2N5886 are epitaxial-base, silicon 
n-p-n transistors intended for a wide variety of high-power, 
high-current applications, such as power-switching cir- 
cuits. driver and output stages for series and shunt regula- 
tors, dc-to-dc converters, inverters, and solenoid (ham- 
mer)/relay drivers. 

These devices differ in maximum voltage ratings. They are 
supplied in the JEDEC TO-204AA hermetic steel packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 



2N5885 


2N5886 


*VcBO 

60 


80 

V 

*Vceo(sus) 

60 


80 

V 

*Vfpo 


6 


V 



95 


A 

*| CM 


sn 


A 



7.5 


A 


Ibm 15 A 

*P T : 


At T c <25°C 

At T r s > 25°0 . Dfiratfi linaarly 

200 

1-16 

W 

w/°n 


Safi Figs 1 and ? 


‘Trtg.T, 

tn ?nn 

°o 

Tl 

At distance >1/32 in. (0.8 mm) 

from seating plane for 10 s max 

230 

°C 


* In accordance with JEDEC registration data format JS-6 RDF-1. 
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TRANSISTORS 


2N5885, 2N5886 


ELECTRICAL CHARACTERISTICS, At Case Temperature (T C )=25°C 
Unless Otherwise Specified 



In accordance with JEDEC registration data format JS-6 RDF-1 . 


h 

D Pulsed; pulse duration = 300 /ns, duty factor = 1 .8%. 
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2N5885, 2N5886 



92CS-29846 


Fig. 1 — Maximum operating areas for 2N5885 and 2N5886. 




92CS- 29798 


Fig. 2 - Derating curves for 2N5885 and 2N5886. 



92CS-29849 


Fig. 4 — Typical saturation voltage characteristics for 
2N5885 and 2N5886. 



Fig. 3 — Typical dc beta characteristics as a func- 


tion of collector current for 2N5885 and 
2N5886. 



92CS- 29847 

Fig. 5 — Typical transfer characteristics for 
2N5885 and 2N5886. 
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2N5885, 2N5886 


6 

I • 

i ! 

P 

E 

COLLECTOR SUPPLY VOLTAGE (Vfcr)'30V | 




IC/IB‘10 






CASE TE 

MPERATU 

RE (T 

C )-5 

!3* 

C 

1 ^ 






, f 


- 



















S > 





















UJ . 

^ ^ 



»d 









3E 4 

F- 

5 

-J 2 

8 

0.01 






















2 468 |o 2 <*68 ioo 

COLLECTOR CURRENT (Ic)— A 


92CS— 29602 

Fig. 6 — Typical delay-time and rise-time 
characteristics as a function of 
collector current for 2N5885 
and 2N5886. 



92CS-29903 


Fig. 7 — Typical storage-time and fa II -time 
characteristics as a function of 
collector current for 2N5885 
and 2N5886. 




92CS- 29804 


Fig. 8 — Equivalent test circuits for rise-time (a) and 
fall-time and storage-time ( b ) measurements 
for 2N5885 and 2N5886. 
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2N6043, 2N6044, 2N6045 


File Number 1151 


8-Ampere N-P-N Darlington 
Power Transistors 

60-, 80- , 100-Volts, 75 Watts 

Gain of 1000 at 4 A (2N6043, 2N6044) 

Gain of 1000 at 3 A (2N6045) 

Features: 

■ Operates from 1C without predriver 


TERMINAL DESIGNATIONS 



Applications: 

■ Power switching n Audio amplifiers 

m Hammer drivers ■ Series and shunt regulators 


JEDEC TO-220AB 


The 2N6043, 2N6044, and 2N6045 are monolithic silicon 
n-p-n Darlington transistors designed for low- and 
medium-frequency power applications. The high gain of 
these devices makes it possible for them to be driven 
directly from integrated circuits. These devices are sup- 
plied in the JEDEC TO-220AB (VERSAWATT) plastic 
package. 



Fig. 1 — Schematic diagram for all types. 



MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO 

Vceo(sus) 

V EB0 

2N6043 

60 

60 

2N6044 

80 

80 

5 

2N6045 

100 

100 

V 

V 

V 

i c T. 


8 


A 



Ifi 


A 

'|g M 


0.12 


A 

'Pt 





T c > 25° C 


75 


W 

T c > 25° C 


_ See Fig. 2 





_ -65 to 150 _ 


°C 

T S L t9 





At distances > 1/8 in. (3.17 mm) from 





case for 10 s max 


235 


°C 


*ln accordance with JEDEC registration data. 
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2N6043, 2N6044, 2N6045 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C Un/ess Otherwise Specified 




TEST CONDITIONS 

LIMITS 

H 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

Vdc 

CURRENT 

A dc 

2N6043 

2N6044 

2N6045 

9 


Vce 

Vbe 

■c 

■b 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

i 

S 

* 

'CEO 

100 



0 




_ 

H 

20 



80 



0 

H 

- 


20 


- 




60 



0 


20 


- 


- 


* 

•CEV 

100 

-1.5 



■ 

_ 


_ 


20 




80 

-1.5 



1 

- 


20 


- 

AtA 



60 

-1.5 



H 

20 

R 

- 


- 




100 

-1.5 





■ 

- 

■ 

200 



T C =125°C 

80 

-1.5 



H 


I 

200 

Hi 

- 




60 

-1.5 



1 



- 

1 

- 


* 

'ebo 


5 


0 

- 

2 

- 

2 

- 

2 

mA 

* 

V C eo< sus > 



0.1 a 

0 

60 

- 

80 

- 

100 

- 

V 


'CBO 

100b 




m 

— 

m 

— 

B| 

20 



80b 





- 


20 


- 

ma 



60b 




1 

20 

H 

- 

H 





4 


4 



20,000 

1000 

20,000 

— 


■ 

* 

h FE 

4 


3 


H 1 

- 

- 

- 

1000 

20,000 




4 


8 


us 

- 

100 

- 

100 

- 


* 

V BE 

4 

4 


4 

3 


a 

2.8 

a 

2.8 

- 

2.8 

V 

* 

Vg E (sat) 



8 

0.08 

- 

■a 

- 


- 

|PP 





4 

0.016 

■ 

mm 

H 

2 

H 

— 


* 

V CE (sat) 



3 

0.012 

Eg 

Wm 

■ 

- 

n 

2 

V 





8 

0.08 




4 


4 



Vf 



-8 a 


- 

4 

- 

D 

- 

D 

V 

* 

^fe 

f=1 kHz 

4 


3 


300 

B 

300 

■ 

300 

■ 


* 

|hf e l 

f=1 MHz 

4 


3 


4 

- 

4 

■ 

4 

■ 


* 

^obo 
f=1 MHz 

10b 




- 

200 

- 

200 

- 

200 

pF 


*S/b 

t=1 s, nonrep. 

30 




2.5 

- 


■ 

2.5 

■ 

A 


R 0JC 





- 

1.67 

_ 

1.67 

- 

1.67 

°c/w 


* In accordance with JEDEC registration data. 

a Pulsed: Pulse duration = 300 jus, duty factor = 1 .8%. b Vqq value. 
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2N6043, 2N6044, 2N6045 



J 10 2 4 6 8 ioo 

C0LLECT0R-T0-EMITTER VOLTAGE (V CE )- V 
Fig. 2 — Maximum operating areas for all types (T q = 25° C). 



92CS-20696RI 


Fig. 3 — Derating curve for all types. 
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2N6043, 2N6044, 2N6045 
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92CS-3II23RI 


Fig. 5 — Typical small-signal gain for all types. 



capacitance characteristics as a function 
of reverse voltage for all types. 
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2N6050, 2N6051, 2N6052, 2N6057, 2N6058, 2N6059 


File Number 1185 


12-Ampere Complementary 
P-N-P and N-P-N Monolithic 
Darlington Power Transistors 


60-80-100 Volts, 150 Watts 

Gain of 7000 (Typ.) at 5 A (2N6050, 2N6051, 2N6052) 
Gain of 4000 (Typ.) at 5 A (2N6057, 2N6058, 2N6059) 

Features: 

■ Operates from 1C without predriver 

■ Monolithic construction 

■ High voltage ratings: 

V CEO (sus) = 60 V Min. - 2N6050®, 2N6057 
= 80 V Min. - 2N6051®, 2N6058 
= 100 V Min. - 2N6052®, 2N6059 


c 

(FLANGE) 



o 


o 


92CS- 27516 


JEDEC TO-204AA 


The 2N6050, 2N6051, and 2N6052 p-n-p types and the 
2N6057, 2N6058, and 2N6059 n-p-n types are complemen- 
tary monolithic silicon Darlington transistors designed for 
general-purpose amplifier and low-speed switching applica- 
tions. The high gain of these devices makes it possible for 
them to be driven directly from integrated circuits. These 
devices are supplied in the JEDEC TO-204AA hermetic steel 
package. 


Applications: 

■ Power switching 

■ Hammer drivers 

■ Series and shunt regulators 

■ Audio amplifiers 



MAXIMUM RATINGS, Absolute-Maximum Values: 


2N6050* 

2N6057 


2N6051* 

2N6058 


2N6052* 

2N6059 


^CBO ' 
^CEO 


(sus) 


60 

60 


80 

80 


100 

100 


* Vr Rn 


5 

V 

* Ip 


i? 

A 

c 


20 

A 

* l R 


0.2 

A 

b 

* P T 

T r <25°C . . . . 


150 

W 

Tq >25 C . . . . 

Derate linearly 

n RR7 

w i°r. 

* T T . 

1 e+m ' 1 


-65 to 200 

°c 


At distances ^1/16 in. (1.58 mm) from case for 10 s max. 


, 235 


* In accordance with JEDEC registration data. * For p-n-p devices, voltage and current values are negative. 
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2N6050, 2N6051, 2N6052, 2N6057, 2N6058, 2N6059 




Fig. 1 — Schematic diagram for 2N6050, 2N6051 , Fig. 2 — Schematic diagram for 2N6057, 2N6058, 

and 2N6052. and 2N6059. 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25° C Unless Otherwise Specified 




TEST CONDITIONS 

LIMITS 




VOLTAGE 


2N6050* 

2N6051* 

2N6052* 



CHARACTERISTIC 

Vdc 


2N6057 

2N6058 

2N6059 

UNITS 



S3 

V BE 

9 

S3 

BB 

MAX. 

BB 

MAX. 

BBi 

MAX. 




30 

bib 

■ 

0 

H 

■| 

1 


1 



* 

'CEO 

40 

Bmi 

l 

0 

H 



i® 

I 





50 



0 

i 

1 

IB 

1 

1 

B 

mA 




BB 

S 

■ 

■ 

0.5 

9 

_ 


- 

* 

'CEX 


wm 




- 


0.5 

1 

- 





-1.5 


■ 

l 

- 

■ 

- 


0.5 




m 

S3 

■ 

■ 

■ 

5 

| 

_ 

9 

- 



T c = 1 50° C 

c 

SB 

■ 


■ 

- 


5 


_ 




m 

-1.5 


■ 


- 

1 

- 

1 

5 


* 

'ebo 


-5 

0 


- 

2 

- 

2 

- 

2 

mA 

* 

V CE0 (sus) 



0.1 a 

9 

B3 

- 

80 

- 

100 

- 

V 


LU 

LL 

.C 

3 

9H9 

12 a 

■ 

tm 

_ 

tm 

_ 

100 

_ 

9 9 


3 

Wm 

6 a 

■ 


18,000 

1 

18,000 

750 

18,000 

1 1 

* 

VQ^(sat) 


■ 

12 a 

6 a 

0.12 

0.024 

- 

3 

2 

- 

3 

2 

- 

3 

2 

V 

* 

V BE 

B 


6 a 


- 


- 

2.8 

- 

2.8 

V 

* 

V BE (sat) 




HB 

- 

4 

- 

4 

- 

4 

V 

* 

^fe 

f = 1 kHz 

3 

■ 

5 

■ 


■ 


■ 


■ 



|hf e l 

f = 1 MHz 

3 


5 


4 


4 


4 

- 


* ! 

^"ob 

V CB =10V,l E 0, 













f = 0.1 MHz 













2N6050-52 





- 

500 

- 

500 

_ 

500 

PF 


2N6057-59 





- 

300 

- 

300 

- 

300 


'S/b 

t = 1 s, nonrep. 

30 




5 

- 

5 

- 

5 

- 

A 


R 0JC 






1.17 

- 

1.17 

- 

1.17 

°c/w 


a Pulsed: Pulse duration = 300 jus, duty factor = 1 .8%. * For p-n-p devices, voltage and current values are negative. 

In accordance with JEDEC registration data. 
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2N6050, 2N6051, 2N6052, 2N6057, 2N6058, 2N6059 



FOR p-n-p DEVICES, VOLTAGE AND CURRENT VALUES ARE NEGATIVE 


92CS-31 71 2 

Fig. 8 — Typical saturation characteristics for all 
types. 



^OR o-n-p DEVICES, VOLTAGE AND CURRENT VALUES ARE NEGATIVE 

92CS-31713 

Fig. 9 — Typical small-signal current gain for all 
types. 




Fig. 10 — Typical switching times for 2N6050, 
2N6051, and 2N6052. 


Fig. 11 — Typical switching times for 2N6057, 
2N6058. and 2N6059. 


V C C 


-30 V 



R b a R c VARIED TO OBTAIN DESIRED CURRENT LEVELS 
D| MUST BE FAST RECOVERY TYPE 

FOR n-p-n TEST CIRCUIT REVERSE DIODE AND VOLTAGE POLARITIES 


92CS-29I38 

Fig. 12 — Switching times test circuit. 
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2N6055, 2N6056 


File Number 563 


8-Ampere Silicon N-P-N 
Darlington Power Transistors 

60- and 80-Volt, 100-Watt Types 
With Gain of 750 at 4 Amperes 
Features: 

■ Operation from 1C without predriver 

■ Low leakage at high temperature 

Applications: 

n Power switching ■ Hammer drivers 

■ Audio amplifiers 

■ Series and shunt regulators 


TERMINAL DESIGNATIONS 



The 2N6055 and 2N6056 are monolithic n-p-n sil- 
icon Darlington transistors designed for low- and medium- 
frequency power applications. The construction of these 
devices provides good forward-bias second-breakdown 
capability. Their high gain makes it possible for them to 
be driven directly from integrated circuits. 

These devices are supplied in the JEDEC TO-204AA 
(VERSAWATT) plastic package. 


CNi 



Fig. 1 — Schematic diagram of 2N605 5 and 2N6Q56 
Darlington power transistors. 


MAXIMUM RATINGS .Absolute-Maximum Values: 


* VcBO 

2N6055 

... 60 

2N6056 

80 

V 

v CER(sus) 

Rbe = ioo n 

... 60 

80 

V 

* VCEO 

... 60 

80 

V 

VcEV(sus) 

VBE = -1.5 V 

... 60 

80 

V 

* VEBO 

... 5 

5 

V 

*lc 

... 8 

8 

A 

'CM 

... 16 

16 

A 

*'B 

... 120 

120 

mA 

*Pt 

Tc<25°C 

... 100 

100 

W 

T C > 25°C 

• ■ • — See Figs. 2 and 4 — 


* T stg.Tj 

65 to +200 

°C 

»t l 

At distances > 1/32 in. (0.8 mm) 

from seating plane for 10 s max. . . . 


235 

°C 


* In accordance with JEDEC registration format JS-6 RDF-2. 
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2N6055, 2N6056 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq)= 25° C Unless Otherwise Specif led 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

DC 

VOLTAGE 

V 

DC 

CURRENT 

A 

2N6055 

2N6056 

VCE 

Veb 

VBE 

•c 

•E 

Ib 

MIN. 

MAX. 

MIN. 

MAX. 

'CEO 

30 

40 





0 

0 

: 

0.5 

: 

0.5 

mA 

'CEX 

60 

80 


-1.5 

-1.5 




- 

0.5 

- 

0.5 

'CEX 

T C * 150°C 

60 

80 


-1.5 

-1.5 




- 

5 

- 

5 

>EB0 


5 


0 



- 

2 

- 

2 

mA 

hFE 

3 

3 



8 a 

43 



100 

750 

18,000 

100 

750 

18,000 


VcEO(sus) 




0.1 a 



60 a 

- 

80 a 

- 

V 

VcER(sus) 

Rbe = ioo n 




0.1 a 



60 a 

- 

80 a 

- 

VCEX(sus) 



-1.5 

0.1 a 



60 a 

- 

80 a 

- 

VCE(sat) 




4 a 

8 a 


0.016 

0.08 

- 

2 

3 

- 

2 

3 ! 

V 

VbE 

3 



4 a 



- 

2.8 

- 

2.8 

V 

VBE(sat) 




8 a 


0.08 

- 

4 

- 

4 

hfe| 

f = 1 MHz 

3 



3 



4 

- 

4 

- 


Co bo 

f = 0.1 MHz, 

V C B = 10 V 





0 


- 

200 

- 

200 

pF 

tye 

f = 1 kHz 

3 



3 



300 


300 



! S/b 
t = 1 s, 
non rep. 

33.3 

40 






3 

- 

3 

2 

- 

A 

R 0JC 







- 

1.75 

- 

1.75 

°C/W 


* In accordance with JEDEC registration data format JS-6 RDF-2. 
a Pulsed: Pulse duration = 300 jus, duty factor = 2%. 



Y0TE: CURRENT DERATING AT CONSTANT VOLTAGE 
APPLIES ONLY TO THE DISSIPATION- LIMITED PORTION 

AND Is/b -LIMITED PORTION OF MAXIMUM -OPERATING- 
AREA CURVES DO NOT DERATE THE SPECIFIED 
/ALUE FOR I C MAX. 




ft- 


irr-Trr-Jxrrrixixt: 

I s ? : 

ioo: 

§2 0 

M : 
75 ~ 

45 

5 

I 

-4-h 

♦ Hi (-- 

-<444 1- - 

-H-t- -H- 

—BH 

: 

wo< 50- 

2 - 

5 * - 

■■■ 

mmm 

■■■ 

■SS 

BBB 

m 

■■■ 

IS! 

■B 

BB 

8 

» 

■BBBBfe— BBI 

gagj; 

ibbbbbbbb! 

bbbMbbbbbbbbbbbbbbb 

BBb'IBBBaBBBBBBBBBBB 

liSSSSiSSik'SSSSSSSSS 

0 03 25 - 

OTH o - ; 

a. 

!■■■ 

■■■■ 

IBS 

:ss 

IBB 

IB 


BBBBBBaBBaBB.-'BBaaaBB 

IBBBflBBBBBBBBBk.7*BBBBB| 


0 23 50 75 100 125 150 175 200 


CASE TEMPERATURE (T C )-C 

92CS-I9943 

Fig.2 — Derating curve for both types. 



Fig.3 — Typical dc beta characteristics 
for both types. 
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2N6055, 2N6056 



Fig.4 — Maximum operating areas for types 2 N 6055 and 2N6056. 




Fig. 5 — Typical small-signal gain 
for both types. 


Fig. 6 — Typical saturated switching-time 
characteristics for both types. 




Fig. 7 — Typical input characteristics 
for both types. 


Fig. 8 — Typical transfer characteristics 
for both types. 


CM 
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2N6055, 2N6056 



Fig. 9 — Typical output characteristics 
for both types. 


Fig. 10— Typical saturation-voltage charac- 
teristics for both types. 



PULSE DURATION „ _ 

20 POSITIVE VOLTAGE R B " 200 R C 

20 NEGATIVE VOLTAGE 
REP. RATE = 200 Hz 

■* Ib, and Ib 2 are MEASURED WITH TEKTRONIX CURRENT 
PROBE P60I9 AND TYPE 134 AMPLIFIER, OR EQUIVALENT 

92CS- 19942 

Fig. 11 — Circuit used to measure saturated 
switching times. 



92CS- 13996 R( 


Fig. 12 — Phase relationship between input 
current and output current show- 
ing reference points for specifi- 
cation of switching times 
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File Number 676 


2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476 


Epitaxial-Base, Silicon 
N-P-N and P-N-P 
VERSA WATT Transistors 

General-Purpose Medium-Power Types for 
Switching and Amplifier Applications 
Features: 

■ Low saturation voltages 

■ Complementary n-p-n and p-n-p types 

■ Maximum safe-area-of-operation curves specified 
for dc operation 

The 2N6106-2N6111, 2N6288-2N6293, and 2N6473- 

2N6476 are epitaxial-base silicon transistors supplied in a 
VERSAWATT package. The 2N6288-2N6293, 2N6473, and 
2N6474* are n-p-n complements of p-n-p types 2N6106- 
2N6111, 2N6475, and 2N6476", respectively. All these 
transistors are intended for a wide variety of medium-power 
switching and amplifier applications, such as series and 
shunt regulators and driver and output stages of high- 
fidelity amplifiers. 

The 2N6289, 2N6291 , and 2N6293 n-p-n types and 2N61 06, 
2N6108, and 2N6110 p-n-p devices fit into TO-213AA 
sockets. The remaining types are supplied in the JEDEC 
TO-220AB straight-lead version of the VERSAWATT pack- 
age. Ail of these devices are also available on special order 
in a variety of lead-form configurations. 


TERMINAL DESIGNATIONS 




92CS-40186 

JEDEC TO-220AA 


•Formerly RCA Dev. Nos. TA7784, TA8323, TA7783, TA8232, 
TA7782, TA8231, TA8444, and TA8723, respectively. 

■Formerly RCA Dev. Nos. TA8210, TA7741, TA8211, TA7742, 
TA8212, TA7743, TA8445, and TA8722, respectively. 

MAXIMUM RATINGS, Absolute-Maximum Values: 


2N6288 2N6290 2N6292 

N-P-N 2N6289 2N6291 2N6293 2N6473 2N6474 


P-N-P 

2N61104 2N6108t 2N6106t 2N6475t 2N6476f 

2N6111t 2N6109$ 2N6107* 

40 60 80 110 130 V 

j 

40 60 80 110 130 V 

30 50 70 100 120 V 

ft V 

* Vcex(sus) 

Rbb= 100 0, Vbb = 0 V 

Vceo(SUS) 


* lc (T c < 106° C) 

7 4 A 

* Ib (T c < 130° C) 

a PA 

Pr 

* T c <25°C 

40 W 

T c > 25°C < 100°C 

Ifi W 

T c > 25° C 

Derate linearly 0.32 W/°C 

ift w 

Ta < 25° C 

T a > 25° C 

Derate linearly 0.0144 W/°C 

-fifitnisn °n 

Tjtpi Tj 

* T l 

At distances > 1/8 in. (3.17 mm) from case for 10 s max 

*ln accordance with JEDEC registration data. 

P3Fi o n 

$ For p-n-p devices, voltage and current values are negative. 


CM 


2-81 


POWER 

TRANSISTORS 





2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476 


ELECTRICAL CHARACTERISTICS At Case Temperature (Tq) =25? C Un/ess Otherwise Specif ied 





c 0b0 (f = 1 MHz) 

10C 

H 

0 


H 

250 


250 


250 

pF 

R 0JC 





- 

3.125 

- 

3.125 

- 

3.125 


r 0JA 





- 

70 

- 

70 

- 

70 

°C/W 


a Pulsed: Pulse duration = 300 jus, duty factor = 0.018. 
b CAUTION: The sustaining voltage V CE0 (sus) and V CER (sus) 
MUST NOT be measured on a curve tracer. 


C ^CB va,ue - 

♦ For p-n-p devices, voltage and current 
values are negative. 
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2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476 


ELECTRICAL CHARACTERISTICS At Case Temperature (Tq) — 25° C Unless Otherwise Specified 



CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

A dc 

2N6474 

2N6476 4 

2N6473 

2N6475* 

< 

o 

m 

En9 

wm 

Bl 

^§| 

Max. 

EXI 

Max. 


! CER 


■ 


■ 

■ 

0.1 

■ 

_ 



(Rbe = 100 12) 


m 


1 

■ 

- 

■ 

0.1 



(r be = ioo n 

Rv* 

■ 



B 

2 

B 

_ 



T C =100°C) 

■Mil 

1 



B 

- 

B 

2 


* 

'CEX 


BE 

B 



0.1 

B 

_ 



( R B E = 100 12) 


BE 

■ 


1 

- 

B 

0.1 

mA 


(Rbe = ioo 12, 

151 

BE 



— 

2 

B 

_ 



T C = 100°C) 

BH 

BE 

b 


- 

- 

H 

2 


* 

•CEO 

B 



0 

- 


B 

bb 




■33 



0 

- 


■ 



* 

*EBO 


B 


0 

- 

1 

- 

1 


* 

v CEO< sus)b 

MM 


0.1 a 

0 


- 

100 

- 



VcER( sus ) b 


■ 


Bi 







<r be = loom 


1 

0.1 a 

fl 

130 


110 


V 

* 

hFE 

4 


1 .5 a 


15 

150 

15 

150 




2.5 


4 a 


2 

- 

2 

- 


* 

V BE 

4 


m 


■ 

m 

■ 

B 




2.5 


■9 


m 




V 

* 

VcE( sat ) 



1 .5 a 

0.15 

- 

1.2 

— 

1.2 





4 a 

2 

- 

2.5 

- 

2.5 


* 

|h fe l(f=1MHz) 











2N6473-74 

4 


0.5 


4 

- 

4 

- 



2N6475-76 

-4 


-0.5 


5 

- 

5 

— 


* 

h fe (f = 50 kHz) 

4 


0.5 


20 

- 

20 

- 



f T 











2N6473-74 

4 


0.5 


4 

- 

4 

- 

MHz 


2N6475-76 

-4 


-0.5 


5 

— 

4 

_ 

* 

C 0b0 (f = 1 MHz) 

10C 


0 


- 

250 

- 

250 

PF 


R 0JC 





- 

3.125 

- 

3.125 

°C/W 


r 0JA 





- 

70 

- 

70 



* In accordance with JEDEC registration data c v CB value. 

a Pulsed: Pulse duration = 300 ms, duty factor = 0.01 8. 

b CAUTION: The sustaining voltage Vq B q(sus) are V^^plsus) ♦ For p-n-p devices, voltage and current 

MUST NOT be measured on a curve tracer. values are negative. 
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2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476 



Fig. 7 - Typical dc beta characteristics for 
2N6473 and 2N6474. 



Fig. 8 - Typical dc beta characteristics for 
2N6475 and 2N6476. 


CM 



92CS-I800I 


Fig. 9 - Maximum operating areas for 2N6106 — 2N61 1 1 (Tq *= 25° C). 
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2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476 



Fig. 10 -Maximum operating areas for 2N6288—2N6293 (Tq = 25° C). 



COLLECTOR-TO-EMITTER VOLTAGE ( V C E>- V 

92CS- 22524 

Fig. 11 - Maximum operating areas for 2N6473 and 2N6474 (Tq = 25° C). 
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2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476 



92CS- 22535 


Fig. 17- Typical transfer characteristics for 2N6288 — 
2N6293. 



•2CS-22536 

Fig. 18 - Typical transfer characteristics for 
2N6473 and 2N6474. 



•20-2253? 

Fig. 19 - Typical transfer characteristics for 
2N6475 and 2N6476. 



92CS-I80ISRI 

Fig. 20 - Typical output characteristics for 
2N6106 — 2N61 1 1. 


CASE TEMPERATURE (T-WS'C 



0 2 4 6 8 10 12 14 16 

COLLECTOR -TO -EMITTER VOLTAGE ( V C E } — v 

92CS-I9673RI 


Fig. 21 - Typical output characteristics for 
2N6288 - 2N6293. 



•2CS- 22933 

Fig. 22 - Typical output characteristics for 
2N6473 and 2N6474. 
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2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476 


CASE TEMPERATURE (T C )-2S*C 



0-2-4 -6 ■€ -10 -12 -14 -16 

C0LLECT0R-T0- EMITTER VOLTAGE (Vce)— V 

92CS-22£34 


Fig. 23 - Typical output characteristics for 
2 N 64 7 5 and 2N6476. 


COLLECTOR -TO-EMITTER VOLTAGE { Vce)*"4 V 



Fig. 24 - Typical gain-bandwidth product 2N61 06 - 
2N61 1 1, 2N6475, and 2N6476. 



Fig. 25 - Typical gain-bandwidth product for 
2N6288 - 2N6293. 


CM 



Fig. 26 - Typical gain-bandwidth product for 
2N6473 and 2N6474. 



92CS-22340 



40 80 130 

; 60 110 
> COLLECTOR-TO-EMITTER VOLTAGE 
(v CE )-v 


92CS-2254I 

Note: Curve will be inverted and polarity reversed 
for p-n-p types. The sustaining voltage, 
Vceer( s us), is accepatble when the traces fall to 
the right and above the designated points: 

Point A: 2N61 1 0,2N61 1 1 ,2 N 6288 ,2 N 6289 
Point B: 2N6108,2N6109,2N6290,2N6291 
Point C: 2N6106,2N6107,2N6292,2N6293 
Point D: 2N6475,2N6473 
Point E: 2N6476,2N6474 


Fig. 27 - Circuit used to measure sustaining 
voltage Vqer(sus) for all types. 


Fig. 28 - Oscilloscope delay for measurement of 
sustaining voltage ( test circuit shown in 
Fig. 27). 
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2N6121-2N6123, 2N6124-2N6126 


File Number 1149 


Epitaxial-Base, Silicon 
N-P-N and P-N-P 
VERSAWATT Transistors 

General-Purpose Medium-Power Types for 
Switching and Amplifier Applications 

Features: 

■ Low saturation voltages 

■ Complementary n-p-n and p-n-p types 

■ Maximum safe-area-of-operation curves 
specified for dc operation ’ 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The 2N6121, 2N6122, and 2N6123 are epitaxial-base 
n-p-n transistors. The 2N6124, 2N6125, and 2N6126 are 
epitaxial-base p-n-p transistors. They are complements to 
2N6121, 2N6122, and 2N6123, respectively. 

All types utilize the JEDEC TO-220AB (VERSAWATT) plas- 
tic package. 

All these transistors are intended for a wide variety of 
medium-power switching and amplifier applications, such 
as series and shunt regulators and driver and output stages 
of high-fidelity amplifiers. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


*VcBO 

*V CEO (sus) 

*V E BO 

*lc 

*Ib 

P T 

*T C > 25° C 

T c >25°C<100°C 

T c > 25° C 

T a < 25° C 

T a > 25° C 

T s tgi Tj 

T l 

At distances > 1/8 in. (3.17 mm) from 
case for 10 s max 


2N6122 2N6123 

2N6125 2N6126 

60 80 

60 80 

_ 5 

_ 4 

_ 1 

40 

_16 

Derate linearly 0.32 

1.8 

Derate linearly 0.0144 
-65 to 150 


N-P-N 2N6121 
P-N-P 2N6124 

45 

45 


235 


*ln accordance with JEDEC registration data. For p-n-p devices, voltage and current values are negative. 


V 

V 

V 
A 
A 


W/< 

W/‘ 


°C 
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2N6121-2N6123, 2N6124-2N6126 


ELECTRICAL CHARACTERISTICS At Case Temperature (T c ) = 25°C 


Unless Otherwise Specified 


CHARAC- 

TERISTIC 

TEST CONDITIONS* 

LIMITS 

UNITS 


CURRENT 

Adc 

2N6121 
2N61 24* 

2N6122 

2N6125* 

2N6123 

2N6126* 

< 

o 

m 

< 

00 

m 

EB 

El 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


45a 

■ 

■ 

■ 

B 

0.1 

_ 

_ 

_ 

_ 


'CBO 

60 a 

1 


I 

a 

- 

- 

0.1 

- 

- 



80 a 

■ 

■ 

■ 

B 

- 

- 

- 

- 

0.1 


'CEX 

45 

BE 

■ 

■ 

B 

0.1 

— 

— 

— 

— 



60 

Hi 




— 

— 

0.1 

— 

— 



80 

-1.5 

■ 

1 

B 

- 

- 

- 

- 

0.1 

mA 


45 

BE 

■ 

■ 

B 

2 


_ 

__ 



T C =125°C 

60 

BS 

■ 



— 

— 

2 

— 

— 



80 

-1.5 

■ 

■ 

B 

- 

- 

- 

- 

2 


'CEO 

45 

■ 

■ 

0 

B 

1 

— , ■ 

— 

— 

- 



60 


■ 

0 

B 

- 

- 

1 

- 

- 



80 

■ 

B 

0 

■ 

- 

- 

- 

- 

1 


'ebo 


-5 

0 


- 

1 

- 

1 

- 

1 


v CEO* sus * b 

■ 


0.1c 

0 

45 

- 

60 

- 

80 

- 

V 

*FE 

2 

■ 



25 

100 

25 

100 

20 

80 



2 

■ 

K9 

■ 

10 

- 

10 

- 

7 

- 


< 

CD 

m 

2 


1.5c 


- 

1.2 

- 

1.2 

- 

1.2 

V 












V C E( sat ) 

■ 

B 

1.5c 

0.15 

B 

0.6 

- 

0.6 

- 

0.6 



m 


4c 

1 

B 

1.4 

- 

1.4 

- 

1.4 


Ih fe | (f=1 MHz) 

D 


1 


2.5 

- 

2.5 

- 

2.5 

- 


h fe (f=1 kHz) 

2 


a 


25 

- 

25 

- 

25 

- 


R 0JC 





- 

3.125 

J 

- 

3.125 

- 

3.125 

°c/w 


* In accordance with JEDEC registration data, 
b CAUTION: The sustaining voltage Vq^q(sus) 
MUST NOT be measured on a curve tracer. 


3 ^CB va l ue - 

c Pulsed: Pulse duration = 300 ns, duty factor = 0.018, 
^For p-n-p devices, voltage and current values are 
negative. 



Fig. 1 — Current derating curves for all types. 
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2N6121-2N6123, 2N6124-2N6126 



COLLECTOR -TO-EMITTER VOLTAGE (VcE*~ v 

92CM- 31 IOO 

Fig. 3 — Maximum operating areas for all types. 



92CS-2253I 

Fig. 4 — Typical input characteristics for all types. 



92CS-22S35 

Fig. 5 — Typical transfer characteristics for all types. 



COLLECTOR CURRENT (lc)-A 


Fig. 6 — Typical gain-bandwidth product. 



Fig. 7 — Circuit used to measure sustaining voltage 
VcEO^ sus ^ f° ra H T YP es - 
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File Number 507 


2N6211, 2N6212, 2N6213, 2N6214 


High-Voltage Medium-Power 
Silicon P-N-P Transistors 

For Switching and Amplifier Applications in Military, 
Industrial, and Commerical Equipment 


Features: 

■ High voltage ratings: 

Vceo{sus) = -400 V max. ( 2N6214 ) 
= -350 V max. ( 2N6213 ) 
= -300 V max. (2N6212) 
= -225 V max. (2N6211) 


Applications: 

■ Power-Switching circuits 

■ Switching regulators 

■ Converters 

■ Inverters 

■ High-Fidelity amplifiers 


The types 2N6211, 2N6212, 2N6213, and 2N6214* are 
epitaxial silicon p-n-p transistors with high breakdown 
voltage ratings and fast switching speeds. They are supplied 
in the popular JEDEC TO-213AA package; they differ in 
breakdown-voltage ratings and leakage current values. 


•Formerly RCA Dev. Nos. TA7719, TA7410, TA8330, and TA8331, 
respectively. 


TERMINAL DESIGNATIONS 



JEDEC TO-213AA 


MAXIMUM RATINGS, Absolute-Maximum Values: 



2N6211 

2N6212 

2N6213 

2N6214 


* COLLECTOR-TO-BASE VOLTAGE, V C bo 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 

-275 

-350 

-400 

-450 

V 

With base open, Vceo(sus) 

With external base-to-emitter resistance 

-225 

-300 

-350 

-400 

V 

(Rbe) = 50 O, Vcer(sus) 

* With base-emitter junction reverse-biased 

-250 

-325 

-375 

-425 

V 

(Vbe =1.5 V), Vcex(sus) 

-275 

-350 

-400 

-450 

V 

* EMITTER-TO-BASE VOLTAGE, V EB0 

-6 

-6 

-6 

-6 

V 

* COLLECTOR CURRENT (Continuous), l c 

-2 

-2 

-2 

-2 

A 

* BASE CURRENT (Continuous), l B 

TRANSISTOR DISSIPATION, P T : 

* At case temperatures up to 100°C and 

-1 

-1 

-1 

-1 

A 

Vce up to 50 V 

At case temperatures up to 25° C and 

20 

20 

20 

20 

W 

Vce up to 40 V 

At case temperatures up to 25° C and 

Vce above 40 V _ 

35 

35 

35 

See Fia. 1 

35 

W 


At case temperatures above 25° C and 

Vce above 40 V See Figs. 1 & 3 

* TEMPERATURE RANGE: 

Storage & Operating (Junction) -65 to +200 °C 

* LEAD TEMPERATURE (During Soldering): 

At distance > 1/32 in. (0.8 mm) from 

case for 10 s max 230 °C 
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2N6211, 2N6212, 2N6213, 2N6214 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C Unless Otherwise Specified 


TEST CONDITIONS 


CHARACTERISTIC SYMBOL 


2N6211 


LIMITS 



Collector-to-Emitter 
Sustaining Voltage: 
With base open 


With external base-to- 
emitter resistance 
(R be ) = 50 n 
With base-emitter junc- 
tion reverse-biased and 
external base-to-emitter 
resistance (R BE ) = 50 il 


Emitter-to-Base Voltage 

V EBO 

Emitter-to-Base Satura- 
tion Voltage 

V BE (sat) 

Collector-to-Emitter 
Saturation Voltage 

VcE^ sat ^ 

Output Capacitance 
(f = 1 MHz) 

^obo 

Second-Breakdown 


Collector Current 

■s/b 



(Base forward-biased) 


Magnitude of Common- 
Emitter, Small-Signal, 
Short-Circuit, Forward- 
Current Transfer Ratio 
(f = 5 MHz) 


Thermal Resistance 
(Junction-to-case) 



-0.5 



*ln accordance with JEDEC registration data format JS-6 RDF-1. 

a Pulsed: Pulse duration = 300 jus; duty factor ^2%. 


2-94 





































































2N6211, 2N6212, 2N6213, 2N6214 



COLLECTOR-TO-EMITTER VOLTAGE (V CE )— V 


92CS-I9220R2 


Fig. 1 - Maximum operating areas for all types. 



92CS-I92I0RI 


Fig. 2 - Maximum operating areas for all types. 



Fig. 3 - Derating curves for all types. 
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2N6211, 2N6212, 2N6213, 2N6214 



Fig. 4 - Typical gain-bandwidth product for all types. 



COLLECTOR CURRENT (Ic)— A 92CS-I92I9 


Fig. 6 - Typical dc beta characteristic for all types. 



O -0.5 -I -1.5 -2 -2.5 -3 

BASE-TO- EMITTER VOLTAGE <V B E>— V 

92CS- 15974 


Fig. 8 - Typical transfer characteristics for all types. 



EXTERNAL BASE-TO-EMITTER RESISTANCE (R B e>— A 

92CS- I92I7RI 

Fig. 5 - Collector-to-emitter sustaining-voltage characteristics for 
all types. 



0 -Q5 -I -1.5 -2 

COLLECTOR CURRENT (I c )— A 

92CS- 19236 


Fig. 7 - Typical saturation-voltage characteristics for all types. 



O -0.5 -I -1.5 -2 

COLLECTOR CURRENT (I C )-A 

92CS- I9237RI 


Fig. 9 - Typical storage-time characteristics for all types. 
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2N6211, 2N6212, 2N6213, 2N6214 



92CS- I5980R2 


CLARE 

MERCURY RELAY 



92CS-I9234RI 


Fig. 10 - Typical turn-on time and fall-time characteristics for all 
types. 


Fig. 11 - Circuit used to measure sustaining voltages Vcbo (sus), 
Vcer (sus) and Vcb x(sus) for all types. 


CM 



NQTE COLLECTOR -TO- EMITTER VOLTAGE ( V C e)"V 

SUSTAINING VOLTAGES V CE0 (sus),V CER (su8),AND V CEX (su«) ARE 
ACCEPTABLE WHEN TRACES FALL TO THE RIGHT AND ABOVE 
POINTS "A u FOR TYPE 2N62II, POINTS "B" FOR TYPE 2N62I2, 

POINTS 't" FOR TYPE 2N62I3.AND POINTS n D“ FOR 

TYPE 2N62I4 92CS-I9235RI 


Fig. 12 - Oscilloscope display for measurement of sustaining 
voltages. 


Vbb= + 6V V CC =-200V 



* AO JUST R a FOR Ig 2 AND R C FOR Ic 
^ iQl AND Ib 2 MEASURED WITH TEKTRONIX CURRENT PROBE 

P60I9 AND TYPE 134 AMPLIFIER, OR EQUIVALENT 



Fig. 13 - Circuit used to measure saturated switching times for all 
types. 


Fig. 14 - Phase relationship between input current and output 
voltage showing reference points for specification of 
switching times. 
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2N6246, 2N6247, 2N6248, 2N6469 


File Number 677 


Silicon P-N-P Epitaxial-Base, 

TERMINAL DESIGNATIONS 

High-Power Transistors 

Q 

General-Purpose Types of Switching and 
Linear-Amplifier Applications 

E-s^ (FLANGE) 

<pT $) 

Features: 


■ High dissipation capability : 125 W at 25° C 

■ Low saturation voltages 

■ Maximum safe-area-of-operation curves 

■ High gain at high current 

92CS-27S16 

JEDEC TO-204AA 


The 2N6246,| 2N6247, |2N6248, and 2N6469 are epitaxial- 
oase silicon p-n-p transistors featuring high gain at high 
current. All of these devices have a dissipation capability of 
125 watts at case temDeratures up to 25° C. They differ in 
voltage ratings and in the currents at which the parameters 
are controlled. All are supplied in the JEDEC TO-204AA 
package. 


A Formerly RCA Dev. Nos. TA7281, TA7280, TA7279, and TA8724, 
respectively. 


Maximum Ratings, Absolute-Maximum Values: 


*COLLECTOR-TO-BASE VOLTAGE . . 
COLLECTOR-TO-EMITTER VOLTAGE: 
* With external base-to-emitter 

resistance (RbE) = 100 ^ 

With base open 

*EMITTER-TO-BASE VOLTAGE. . . . 

♦CONTINUOUS COLLECTOR CURRENT. 
^CONTINUOUS BASE CURRENT . . . 
^TRANSISTOR DISSIPATION: 

At case temperatures up to 25°C . . . 

At case temperatures above 25°C . . . 

♦TEMPERATURE RANGE: 

Storage & Operating (Junction). . . . 

*PIN TEMPERATURE (During Soldering): 
At distances > 1/32" (0.8 mm) from 
seating plane for 10 s max 


• VcbO 

2N6469 

-50 

2N6246 

-70 

2N6247 

-90 

2N6248 

-110 

• VcER 

-50 

-70 

-90 

-110 

. VcEO 

-40 

-60 

-80 

-100 

• v E bo 

-5 

-5 

-5 

-5 

• ic 

-15 

-15 

-15 

-10 

• 'B 

-5 

-5 

-5 

-5 

PT 

125 

125 

125 

125 


See Fig. 2 


—65 to +200 

— +235 


* In accordance with JEDEC registration data format (JS-6 RDF-2). 


V 


V 

V 

V 
A 
A 

W 


°C 


°C 
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2N6246, 2N6247, 2N6248, 2N6469 


ELECTRICAL CHARACTERISTICS FOR P-N-P TYPES, Atcase temperature ( Tq ) = 25° C unless otherwise specified 




TEST CONDITIONS 

LIMITS 

■n 

CHARACTERISTIC 

SYMBOL 

VOLTAGE 

CURRENT 


.... 






Vdc 

Adc 

2N6469 




< 

o 

m 

V BE 

wm 

wm 

Min. 

Max. 

Min. 

Max. 

H 

Collector-Cutoff Current: 

■ 




mam 

■ 





With external base-emitter 

■pit 

-35 



■ 


-200 


_ 


resistance (Rg^) = 100 12 

m 

-55 


1— 


91 

- 

Hi 

-200 

With base-emitter 


-AS 

wrm 

m 


■ 

B8P5B1 




junction reverse-biased 

•CEX 

-65 

19 

1 

91 

H 

mm 

■ 

-200 

JUA 

With reverse bias 

—45 

wm 




■ 


_ 

mA 

and T c = 150°C 


-55 

19 



■ 


H 

-5 



-20 


■ 

0 





mA 

With base open 

! ceo 

-30 


■ 

0 

m 

■ 

■ 

1 

Emitter-Cutoff Current 

'ebo 


5 


0 

- 

-5 

- 

-5 

mA 

DC Forward-Current 


■1 


mm 


20 

150 

— 

_ 


Transfer Ratio 

b FE 

B 



H9S 

- 

- 

20 

100 



Bi 

| 



5 

- 

5 

- 


Collector-to-Emitter 


■ 





■ 


H 


Sustaining Voltage: 

With base open 

V CE o< sus ) 

■ 


-0.2 

0 

— 40 b 

■ 

— 60 b 

H 


With external base-emitter 
resistance (Rre) = 100 12 

V C er( sus ) 



-0.2 


— 45 b 

- 

— 65 b 


Base-to- Emitter Voltage 

Vbe 

n 

■ 

— 15 a 

1 

■ 

-3.5 

| 

HI 

V 



■ 


— 7 a 



- 

HI 





HI 

— 5 a 



-1.3 

H 

_ 


Co 1 1 ecto r-to- E m i tter 

V CE (sat) 



— 7 a 



_ 


-1.3 

V 

Saturation Voltage 

■ ■ 


— 15 a 



-3.5 


- 



BjHj 


— 15 a 

Bi 


- 

| 

-2.5 


Magnitude of Common-Emitter 











Small-Signal Short-Circuit 
Forward-Current Transfer Ratio: 

f = 2 MHz 

l h fe| 

■ 

■ 

-1 

■ 

5 

- 

5 

- 


Common-Emitter, Small-Signal 










| 

Short-Circuit, Forward-Current 
Transfer Ratio: 

f = 1 kHz 

fl 

-4 


-1 

i 

25 


25 

■ 

■ 

Thermal Resistance: 











Junction-to-case 

R 0JC 





- 

1.4 


1.4 

°C/W 


* In accordance with JEDEC registration data format (JS-6 RDF-2). 
a Pulsed; pulse duration = 300 /lis, duty factor = 1 .8%. 


b CAUTION: Sustaining voltages Vqeo( sus ) an d Vqer( sus ) 
MUST NOT be measured on a curve tracer. 
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2N6246, 2N6247, 2N6248, 2N6469 


ELECTRICAL CHARACTERISTICS FOR P-N-P TYPES, At case temperature ( Tq ) = 25° C unless otherwise specified 


TEST CONDITIONS 


CHARACTERISTIC 


Collector-Cutoff Current: 
With external base-emitter 
resistance (Rgg) = 100 H 


With base-emitter 
junction reverse-biased 


With reverse bias, 
at T c = 150°C 


With base open 


Emitter-Cutoff Current 


DC Forward-Current 
Transfer Ratio 


Collector-to-Emitter 
Sustaining Voltage: 
With base open 


With external base-emitter 
resistance (Rgg) = 10012 


Base-to-Emitter Voltage 


Collector-to-Emitter 
Saturation Voltage 


Magnitude of Common-Emitter 
Small-Signal Short-Circuit 
Forward-Current Transfer Ratio: 
f = 2 MHz 


Common-Emitter, Small-Signal, 
Short-Circuit, Forward-Current 
Transfer Ratio: 
f = 1 kHz 


Thermal Resistance: 
Junction-to-case 


SYMBOL VOLTAGE 
Vdc 




■an 


* In accordance with JEDEC registration data format (JS-6 RDF-2). 

a Pulsed; pulse duration = 300 /us, duty factor = 1.8%. 

b CAUTION: Sustaining voltages \ /qe 0^ sus ^ anci Vcer(sus) 
MUST NOT be measured on a curve tracer. 
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2N6246, 2N6247, 2N6248, 2N6469 


CASE TEMPERATURE (Tc)=25°C 
I (CURVES MUST BE DERATED LINEARLY i 
WITH INCREASE IN TEMPERATURE) 
|2N6246-7 j : lH-l l i|ll |llll | 4H PULSE OPER 



I 2 4 6 8 10 2 40 60 80 100 

COLLECTOR-TO-EMITTER VOLTAGE (V C E> V 


92CS-22379RI 


Fig. 1 — Maximum operating areas for all types. 




Fig. 2 — Current derating for all types. 


Fig. 3 — Typical collector-to-emitter saturation-voltage 

characteristics tor 2N6246, 2N6247, 2N6248, and 2N6469. 
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2N6246, 2N6247, 2N6248, 2N6469 



2 4 6 8 10 2 40 60 80 100 

C0LLECT0R-T0-EMITTER VOLTAGE (Vce)— V 


92CS-22380RI 

Fig. 4 — Maximum operating areas for all types. 




Fig. 5 — Typical dc beta characteristics for 2N6246, 2N6247, 
and 2N6469. 


Fig. 6 — Typical dc beta characteristics for 2N6248. 
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2N6246, 2N6247, 2N6248, 2N6469 




POWER 

TRANSISTORS 






COLLECTOR CURRENT 


2N6246, 2N6247, 2N6248, 2N6469 


1.2 

1 

3. 0.8 

1 

* OG 
o 

as 

as 

iSil 

Ha 

i 

5 PULSE DUR 
t REPETITION 
£ COLLECTOR 
t CASE TEMP 
|lB, 'IBs 1 

ATION *2< 
RATE *5 
SUPPLY 

ERATURE 

x c /io 

V* 

00 

VO 

<T C 

PULSES/ 
.TAGE (V 
)«25*C 

HIHITI 

1 nrm 

;c )*-20 

n UTT'ITTT 


SiS 

m 

ill! 

::jn 



::::: 










g 

sa 

11 

i 

III 

ifUl 

s 

::::::::: 

::::::::: 



z 

5 

H 04 


limit 

gSBai 

lllllllli 

III 

111 



5 

jjj 

il 

a 

;SHj 

Hi 

yiinii! 

mi 

iiiiipii 

::::::::: 

ill 



|H 

in 

Ttrt 

DEL/ 

mmm 

TIME (t d ) : 

Ill 

{in 


::::: 



ill 



sis: 


ssssssSssi 



O 2 4 6 8 0 

COLLECTOR CURRENT(Ic) A 

92CS-I9SSI 


V C C *0 — 1.73 V 



92CS-24700RI 


Fig. 13 — Typical saturated switching characteristics for 2N6246, 
2N6247, 2N6248, and 2N6469. 


Fig. 14 — Circuit used to measure sustaining voltages 
V C eo(sus) and V CER (sus) for all types. 


v CEO( sus ) -j V CER (sus)~7 



0 -40-60-80-100 0 -45-65-85-105 


COLLECTOR-TO-EMITTER VOLTAGE (V CE ) — V 


* PULSE CURRENT (Ip) RANGE = 0. 6-0.8 A 

THE SUSTAINING VOLTAGES V C EO(*u>) AND V CER (*u») ARE ACCEPTABLE 
WHEN THE TRACES FALL TO THE RIGHT AND ABOVE POINT “A” FOR TYPE 
2N6469; POINT “B” FOR 2N6246; POINT “C” FOR 2N6247; AND POINT “D” FOR 
2N6248. 


92CS-24702RI 



* R C IS CHOSEN FOR I C 

k Vee and Vbb ARE MEASURED FOR Xb, AND Xb 2 
lB| and Ib 2 are MEASURED WITH TEKTRONIX CURRENT PROBE P-6019 
AND TYPE 134 AMPLIFIER.OR EQUIVALENT 92CS-I9586R3 


Fig. 15 — Oscilloscope display for measurement of sustaining 
voltages (test circuit shown in Fig. 14). 


Fig. 16 — Circuit used to measure switching times for 2N6246, 
2N6247, 2N6248, and 2N6469. 



Fig. 17 — Oscilloscope display for measurement of switching times. 
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File Number 523 


2N6249, 2N6250, 2N6251 


450-V, 30=A, 175-W 

Silicon N-P-N Switching T ransistors 

For Switching Applications in Industrial and 
Commercial Equipment 

Features: 

■ High voltage ratings: 

Vcbo = 450 V {2N6251) 

. 375 V (2N6250) 

300 V ( 2N6249 ) 

■ High dissipation rating: 

P T = 175 W 

■ Low saturation voltages 

■ Maximum safe-area-of-operation curves 


The 2N6249, 2N6250 and 2N6251 are multiple epitaxial 
silicon n-p-n power transistors. Multiple-epitaxial con- 
struction maximizes the volt-ampere characteristic of the 
device and provides fast switching speeds. 

These devices use the popular JEDECTO-204AA package; 
they differ mainly in voltage ratings, leakage-current limits, 
and VcE(sat) ratings. 

The exceptional second-breakdown capabilities and high 
voltage-breakdown ratings make these transistors especially 
suitable for offline inverters, switching regulators motor 
controls, and deflection circuit applications. 

The high gain and high Es/b energy-handling capability of 
the 2N6249 make it an excellent choice for motor-control 
applications in which large winding inductances are 
encountered and high surge currents are required to start 
the motor. 

The high breakdown voltages, low saturation voltages, and 
fast-switching capability of the 2N6250 and 2N6251 make 
them especially suitable for inverter circuits operating 
directly off the rectified 115-V power line or a bridge 
configuration operating from the rectified 220-V line. 


TERMINAL DESIGNATIONS 



JEDEC TO-213AA 


MAXIMUM RATINGS, Absolute-Maximum Values: 

2N6249 

2N6250 

2N6251 


* VcBO 

300 

375 

450 

V 

Vceo(sus) 

200 

275 

350 

V 

* Vcex(sus) (Vbe = 0 V) 

225 

300 

375 

V 

Vcer(sus) (Rbe) < 50 0 

225 

300 

375 

V 

* Vebo 

6 

6 

6 

V 

Me 

10 

10 

10 

A 


30 

30 

30 

A 

* | B 

10 

10 

10 

A 

Pt 





At T c up to 25°C and V C e up to 30 V 

175 

175 

175 

W 

At Tc up to 25° C and Vce above 30 V ■. 


_ Derate Linearly at 1 


°C/W 

Tj, T Sto 


-65 to +200 


°C 


* T u 

At distances > 1 /32 in. (0.8 mm) from case for 1 0 s max 230 0 C 


* 2N-Series types in accordance with JEDEC registration data format (JS-6, RDF-1). 
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2N6249, 2N6250, 2N6251 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) =25° C Unless Otherwise Specif ied 




* 2N-Series types in accordance with JEDEC registration data format (JS-6 RDF-1). 


a Pulsed; pulse duration <300 ms, duty factor = 2%. 

b CAUTION: The sustaining voltages Vq^q(sus) and VQgp(sus) MUST NOT be measured on a curve tracer. 
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2N6249, 2N6250, 2N6251 


pCASE TEMPERATURE (T c >*25°C 


±j ±±fm ± 

I C MAX. (PULSED) . j i 


PULSE OPERATION*! 


I c MAX. (CONTINUOUS) 
^DISSIPATION- U MITED-** 

pXI+R 

1 I 1 : ' i , 

* FOR SINGLE I t 
NONREPETITIVE j j 1 : 
PULSE _Lj.ll 

EEjr^/lTppjH: 

f— f4-n4+P-- 

— H-i-ntrr- 



V CE o MAX. = 200 V (2N6249 )- 
VcEO MAX. = 275 V (2N6250)h 
v CE0 MAX s 350 V (2N625I )- 


COLLECTOR-TO- EMITTER VOLTAGE (V CE ) — V 


Fig. 1 - Maximum operating areas for ail types at T c = 25° C. 


I c MAX. (CONTINUOUS) > 

^ T F^5p 
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^DISSIPATION- LI MITED" 


•CASE TEMPERATURE (T C )=25°C 

1 PI!' I ' ! IIM I 



v CEO MAX. = 200 V (2N6249 )L 
V CE0 MAX. = 275 V (2N6250) - 
V rcn MAX.= 350 V (2N625I ) - 


mmwm 


COLLECTOR-TO-EMITTER VOLTAGE (V rP ) — V 


Fig. 2 - Maximum operating areas for all types at 7c = 100 0 C. 
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2N6249, 2N6250, 2N6251 



i i i 

4-H\ v CER eu.) 



200 225 350 0 225 300375 

C0LLECT0R-T0-EMITTER VOLTAGE (V CE ) — V 

92CS-I9467RI 

The sustaining voltages Vqeq(sus) and Vqep(sus) 
are acceptable when the traces fall to the right of 
point "A" for type 2N6249, point "B" for type 
2N6250, and point "C" 

0.2 A). 



PULSE DURATION 2 20 /is 

PULSE REPETITION RATE -500 Hr 92CS-I9488RI 


Fig. 15 - Oscilloscope display for measurement of sustaining Fig. 16 - Circuit used to measure switching times for all types, 
voltages. 




-Ib, and Ib 2 MEASURED with TEKTRONIX CURRENT PROBE P6019 OR EQUIVALENT 


Fig. 17 - Phase relationship between input and output currents Fig. 18 - Circuit used to measure inductive-load switching times 
showing reference points for specifications of switching for all types, 

times. 
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File Number 1001 


2N6282, 2N6283, 2N6284, 2N6285, 2N6286, 2N6287 


20-Ampere Complementary 
N-P-N and P-N-P Monolithic 
Darlington Power Transistors 

60-80-100 Volts, 160 Watts 

Gain of 2400 (Typ.) at 10 A (2N6282, 2N6283, 2N6284) 
Gain of 3500 (Typ.) at 10 A (2N6285, 2N6286, 2N6287) 

Features : 

■ Operates from 1C without predriver 

■ Monolithic construction 


TERMINAL DESIGNATIONS 


c 



92CS- 27516 


JEDEC TO-204AA 


The 2N6282, 2N6283, and 2N6284 and the 2N6285, 
2N6286, and 2N6287 are complementary n-p-n and p-n-p 
monolithic silicon Darlington transistors designed for 
general purpose amplifier and low-speed switching appli- 
cations. The high gain of these devices makes it possible 
for them to be driven directly from integrated circuits. 

These devices are supplied in the JEDEC TO-204AA steel 
hermetic package. 


■ High voltage ratings: 

V CE0 (sus) = 60 V Min. - 2N6282, 2N6285* 
= 80 V Min. - 2N6283, 2N6286® 
= 100 V Min. - 2N6284, 2N6287* 

Applications: 

h Power switching 

■ Hammer drivers 

■ Series and shunt regulators 

■ Audio amplifiers 



MAXIMUM RATINGS, Absolute-Maximum Values: 


* 

* 

* 

* 

* 

* 

* 

* 

* 


V CBO 

v CEO {sus) 

V EBO 

'c 

'cm 

'b 

Pt . o 

T r <25 C 

^ . o 

Tq> 25C Derate linearly 

Tstg, TJ 

t l 

At distances ^1/1 6 in. (1.58 mm) from case for 10 s max. 


2N6282 

2N6283 

2N6284 


2N6285* 

2N6286* 

2N6287* 


60 

80 

100 

V 

60 

80 

100 

V 

5 

5 

5 

V 

20 

20 

20 

A 

40 

40 

40 

A 

0.5 

0.5 

0.5 

A 

160 

160 

160 

W 


_ 0.915 


W/°C 


-65 to 200 . 


°c 


235 


°c 


* In accordance with JEDEC registration data. 

• For p-n-p devices, voltage and current values are negative . 


2-111 


POWER 

TRANSISTORS 



2N6282, 2N6283, 2N6284, 2N6285, 2N6286, 2N6287 




Fig. 1 — Schematic diagram for 2N6282, 2N6283, Fig. 2 — Schematic diagram for 2N6285, 2N6286, 

and 2N6284. and 2N6287. 

ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25° C Unless Otherwise Specified 



2N6284 

2N6287 - 


MIN. MAX. 




UNITS 


mA 


mA 

V 



pF 


A 

°C/W 


a Pulsed: Pulse duration - 300 jus, duty factor = 1 .8%. • For p-n-p devices, voltage and current values are negative. 

* In accordance with JEDEC registration data. 
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2N6282, 2N6283, 2N6284, 2N6285, 2N6286, 2N6287 



COLLECTOR- TO- EMITTER VOLTAGE <V CE )-V 

92CM-29I30 

•FOR p-n-p DEVICES, VOLTAGE AND CURRENT VALUES ARE NEGATIVE 


Fig. 3 — Maximum operating areas for all types. 



Fig. 4 — Current derating curve for all types. 





92CS- 29133 


Fig. 6 — Typfbal dc beta characteristics for Fig. 7 — Typical dc beta characteristics for 

2N6282, 2N6283, and 2N6284. 2N6285, 2 N 6286, and 2N6287. 


CM 
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2N6282, 2N6283, 2N6284, 2N6285, 2N6286, 2N6287 



FOR p-n-p DEVICES, VOLTAGE AND CURRENT VALUES ARE NEGATIVE 
9?CS-29I35 

Fig. 8 — Typical saturation characteristics for all types. 



2N6283, and 2N6284. 



Fig. 10 — Typical switching times for 2N6285, 
2N6286, and 2N6287. 

v cc 

-30 V 



R b a R C VARIED TO OBTAIN DESIRED CURRENT LEVELS 
D| MUST BE FAST RECOVERY TYPE 

FOR n-p-n TEST CIRCUIT REVERSE DIODE AND VOLTAGE POLARITIES 92CS-29I38 

Fig. 11 - Switching times test circuit. 
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File Number 582 


2N6354 


120-V, 10-A, 140-W 

Silicon N-P-N Planar Transistor 

For Switching Applications in 
Military and Industrial Equipment 
Features: 

■ High V C eo{sus): 120 V 

■ Maximum safe-area-of operation curves 

■ Low saturation voltage: Vce {sat) < 0.5 V 

■ Fast switching speeds 

■ High dissipation ratings: Pj = 80 W at 100° C 

= 140 Wat 25° C 


TERMINAL DESIGNATIONS 


c 



92CS-27516 


JEDEC TO-204AA 



The type 2N6354* is an epitaxial silicon n-p-n planar 
transistor with a multiple-emitter-site structure. The device 
is supplied in the JEDEC TO-204AA package. 


Typical high-speed switching applications for the 2N6354 
include switching-control amplifiers operated from a 48-V 
(nominal) power supply, power gates, switching regulators, 
dc-dc converters, and power oscillators. 


• Formerly RCA Dev. No. TA7534. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

* COLLECTOR-TO-BASE VOLTAGE, V CB o 

COLLECTOR-TO-EMITTER VOLTAGE: 

With base open, sustaining, Vceo(sus) 

* With external base-to-emitter resistance (Rbe) = 500 O, Vcex 

* EMITTER-TO-BASE VOLTAGE, V EBO 

* COLLECTOR CURRENT (Continuous), l c 

COLLECTOR CURRENT (Peak) 

* BASE CURRENT (Continuous), l B 

* TRANSISTOR DISSIPATION, P T 

At case temperatures up to 25° C and V C e up to 25 V 

At case temperature of 100°C and V CB of 20 V 

At case temperatures up to 25° C and Vce above 25 V 

At case temperatures above 25° C and Vce above 25 V 

* TEMPERATURE RANGE: 

Storage & Operating (Junction) 

* PIN TEMPERATURE (During Soldering): 

At distance > 1/32 in. (0.8 mm) from case for 10 s max 


150 V 

120 V 

130 V 

6.5 V 

10 A 

12 A 

5 A 

140 W 

80 W 

. . .See Figs. 1 & 3 
See Figs. 1, 2, & 3 

-65 to 200° C 

230° C 


* In accordance with JEDEC registration data format JS-6 RDF-1 . 
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2N6354 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C unless otherwise specified. 


CHARACTERISTIC 


Collector-Cutoff Current! 
With emitter open 


With base open 


With base-emitter junction 
reverse-biased 


At Tc - 125°C 


Emitter-Cutoff Current 


Emitter-to-Base Voltage 


Col lector-to- Emitter Voltage: 
At breakdown, with 
base open 


With external base-to 
emitter resistance 
(RBE) < 100 S2 


Saturation Voltage: 
Collector-to-Emitter 


Base-to-Emitter 


DC Forward Current 
Transfer Ratio 


Forward-Bias Second- 
Breakdown Collector 
Current 1 * 


Second-Breakdown Energy 
(With base reverse biased, 
R B E=51 n, L = 25 /iH) 

Magnitude of Common 
Emitter, Small-Signal, 
Short-Circuit Forward 
Current Transfer 
Ratio (f = 10 MHz) 

Saturated Switching Time: 
(See Figs. 11 & 12) 

Rise Time 


Storage Time 



Output Capacitance 
(f = 1 MHz) 


Thermal Resistance: 
Junction-to-Case 


'In accordance with JEDEC registration data format JS-6 RDF-1. 
a Pulsed: pulse duration <350 ms, duty factor = 2%. 

^CAUTION: The collector-to-emitter voltages, V( B r)q B o ancl 
Vcer( sus )* MUST NOT be measured on a curve tracer. These 
voltages should be measured by means of the test circuit shown in Fig.5. 
c lg/b is defined as the current at which second breakdown occurs 
at a specified collector voltage with the emitter-base junction 
forward-biased for transistor operation in the active region. 



^Pulsed; 1-s non-repetitive pulse. 
e I B-j = I B 2 = value shown. 


9Eg/b is defined as the energy at which second breakdown 

occurs under specified reverse bias conditions. Eg/b = ViLI^ where L is 

a series load or leakage inductance and I is the peak collector current. 
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2N6354 



COLLECTOR - TO - EMITTER VOLTAGE (V CE )-V 

92CS-20I33RI 

Fig. 1 - Maximum operating areas. 
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TRANSISTORS 




2N6354 




Fig. 3 - Derating curves. 


Fig. 4 - Circuit used to measure voltages V( B r)CEO and 
Vcer (sus). 



COLLECTOR-TO-EMITTER VOLTAGE (V C e)— V 


92CS-2QI2B 

NOTE: Tho voltagoi V(BR)CEO and V CER< SUS ) 
arc ncccptnblo when the trace falls to the 
right of and above point "A". 



Fig. 5 - Oscilloscope display for V{ B r)CEO and V'cer ( sus ) 
measurement ( test circuit shown in Fig. 5). 


Fig. 6 - Typical transfer characteristics. 



COLLECTOR-TO-EMITTER VOLTAGE (V C £)— V 

92CS- 20124 

Fig. 7 - Typical output characteristics. 



92CS- 201 34 


Fig. 8 - Typical normalized dc beta characteristics. 
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2N6354 




Fig. 9 - Typical saturation voltage characteristics. 


Fig. 10 - Circuit used to measure switching times. 



Fig. 11 - Phase relationship between input and output currents 
showing reference points for specification of switching 
times ( test circuit shown in Fig. 11). 



Fig. 12 - Typical rise-and fall-time characteristics. 



Fig. 13 - Typical storage-time characteristics. 
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2N6383, 2N6384, 2N6385 


File Number 609 


10-Ampere N-P-N Darlington 
Power Transistors 

40-60-80 Volts, 100 Watts 

Gain of 1 000 at 5 A terminal designations 


Features: 

■ Operates from 1C without predriver 

■ Low leakage at high temperature 

Applications: 

■ Power switching ■ Audio amplifiers 

■ Hammer drivers 

■ Series and shunt regulators 



92CS- 27516 

JEDEC TO-204AA 


The 2N6383, 2N6384, and 2N6385* are monolithic n-p-n 
silicon Darlington transistors designed for low- and 
medium-frequency power applications. The construction 
of these devices provides good forward-bias second-break- 
down capability; their high gain makes it possible for 
them to be driven directly from integrated circuits. 

These devices are supplied in the JEDEC TO-204AA steel 
hermetic package. 


•Formerly RCA Dev. Nos. TA8349, TA8486, and TA8348. 



Fig. 1 — Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


*VcBO 

2N6385 

. . . 80 

2N6384 

60 

2N6383 

40 

V 

v CER(sus) 

RBE = 100£2 

. . 80 

60 

40 

V 

*VcEO(sus) 

. . 80 

60 

40 

V 

*V C EX 

v B e= -i.5v, r bb = ioo n . . . 

. . 80 

60 

40 

V 

*VEBO 

. . 5 

5 

5 

V 

*lc 

. . 10 

10 

10 

A 

'CM 

. . 15 

15 

15 

A 

*Ib 

. . 0.25 

0.25 

0.25 

A 

*P T 

T C <25°C 

... 100 

100 

100 

W 

T C > 25°C 

* T stg.Tj 

*T|_ 

At distances > 1/32 in. (0.8mm) 
from seating plane for 10 s max. . . . 


- See Fig.2 - 

—65 to +200 

— 235 


o o 

O O 


* In accordance with JEDEC registration data format JS-6 RDF-2. 
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a Pulsed: Pulse duration = 300 /ns, duty factor = 1.8%. 

* In accordance with JEDEC registration data format JS-6 RDF-2. 


NOTE CURRENT DERATING AT CONSTANT it ~ 
VOLTAGE APPLIES ONLY TO THE DISSIPATION - I- 1 
LIMITED PORTION AND THE I s/b -LIMITED — 1 
PORTION OF MAXIMUM OPERATING AREA -- - 
CURVES (FIGS. 2. 5)00 NOT DERATE THE ~H 
SPECIFIED VALUE FOR I c MAX “1 



CASE TEMPERATURE (T c )— »C 


Fig.2 — Derating curves for all types. 



COLLECTOR CURRENT (I c )-A 92cs - 20 7, 9 r 2 

. 3 — Typical dc-beta characteristics for all types. 
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2N6383, 2N6384, 2N6385 



92CS-20692R2 


Fig. 4 — Maximum operating area for all types. 
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Fig. 5 — Maximum operating area for all types. 
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SMALL-SIGNAL CURRENT GAIN (hf,) 


2N6383, 2N6384, 2N6385 






3 

-* 

COLLECTOR CURRENT (I C )-IA 
COLLECTOR-TO-EMITTER VOLTAGE (V CE 
CASE TEMPERATURE <T C )»25*C 

■5 V 
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y- 
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001 * * 6 9 01 2 4 « 8 j 2 4 6 9 ,q 

FREQUENCY (f)— MHz 



0 I 2345678 
COLLECTOR-TO-EMITTER SATURATION VOLTAGE [v CE Uat)] — V 

92CS-208J6 


Fig. 6 — Typical small-signal gain for all types. 


Fig. 7 — Typical saturation characteristics 
for all types. 



Fig. 8 — Typical saturated switching-time 
characteristics for all types. 


Fig. 9 — Typical input characteristics 
for all types. 



Fig. 10 — Typical transfer characteristics 
for all types. 


Fig. 11 — Typical output characteristics 
for all types. 
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2N6383, 2N6384, 2N6385 



PULSE DURATION Rr* 200 R c 

20 POSITIVE VOLTAGE 
20 ni NEGATIVE VOLTAGE 
REP. RATE *200 Hi 

10, ANO Iq 2 ARE MEASURED WITH TEKTRONIX CURRENT 
PROOF PC0I9 AND TYPE 134 AMPLIFIER, OR EQUIVALENT 

92CS-I992I R1 



Fig. 12 — Circuit used to measure saturated- 
switching-times. 


Fig. 13 — Phase relationship between input current 
and output current showing reference 
points for specification of switching- 
times (test circuit shown in Fig. 14). 
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File Number 610 


2N6386, 2N6387, 2N6388 


10-Ampere N-P-N Darlington 
Power Transistors 

40-60-80 Volts, 65 Watts 

Gain of 1000 at 5 A (2N6387, 2N6388) 

Gain of 1000 at 3 A (2N6386) 

Features: 

■ Operates from 1C without predriver 


TERMINAL DESIGNATIONS 




1 

1 

(FLANGE) 

O 


— r- 



^ 



f 

t 


TOP 

VIEW 

L B 


92CS-39969 


Applications: jedec TO-220AB 

® Power switching ■ Audio amplifiers 

■ Hammer drivers 

■ Series and shunt regulators 


The 2N6386, 2N6387, and 2N6388® are monolithic silicon 
n-p-n Darlington transistors designed for low- and medium- 
frequency power applications. The high gain of these 
devices make it possible for them to be driven directly 
from integrated circuits. The 2N6386 is complementary to 
the 2N6666, the 2N6387 is complementary to the 2N6667, 
and the 2N6388 is complementary to the 2N6668. These 
devices are supplied in the JEDEC TO-220AB (VERSA- 
WATT) plastic package. 


CM 



Fig. 1 — Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 



2N6386 

2N6387 

2N6388 


* VcBO 

40 

60 

80 

V 

VCER(sus) 





RfiE = 100 £1 

40 

60 

80 

V 

VcEO(sus) 

40 

60 

80 

V 

* VcEV(sus) 





VBE = —1.5 V 

40 

60 

80 

V 

* VEBO 

5 

5 

5 

V 

* lc 

8 

10 

10 

A 

ICM 

15 

15 

15 

A 

* IB 

0.25 

0.25 

0.25 

A 

* P T 





TC<25°C 

65 

65 

65 

W 

Tc > 25°C 


— See Fig. 2 — 



* T st g.Tj 


- —65 to +1 50 — 


°c 

* Tl At distances > 1/8 in. (3.17 mm) 





from case for 10 s max 


235 


°c 


* In accordance with JEDEC registration data format JS-6 RDF-2. 
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2N6386, 2N6387, 2N6388 


ELECTRICAL CHARACTERISTICS,^ Case Temperature (Tc) = 25° C Unless Otherwise Specified 




TEST CONDITIONS 

LIMITS i 



CHARACTERISTIC 

SYMBOL 

VOLTAGE 

Vdc 

CURRENT 

A dc 

2N6386 

2N6387 

2N6388 

UNITS 


V C E 

Vbe 

•c 

>B 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 




80 



0 

- 

- 

- 

- 

- 

1 


* 

•CEO 

60 

40 



0 

0 

— 

1 

: 

1 

: 

— 




80 

-1.5 



- 

- 

- 

- 

- 

0.3 


* 

•CEV 

60 

-1.5 



- 

- 

- 

0.3 

- 

- 

mA 



40 

-1.5 



- 

0.3 

- 

- 

- 

- 




80 

-1.5 



— 

— 

_ 

- 

- 

3 



Tc = 125°C 

60 

-1.5 



- 

- 

- 

3 

- 

- 




40 

-1.5 



— 

3 

- 

- 

- 

- 


* 

lEBO 


5 

0 


- 

5 

- 

5 

- 

5 

mA 

+ 

VcEO(sus) 
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* In accordance with JEDEC registration data format JS-6 RDF-2. 




Fig.2 - Derating curve for all types. Fig. 3 — Typical dc-beta characteristics for all types. 
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COLLECTOR-TO-EMITTER VOLTAGE (V CE ) — V 

92CS-2690I 

Fig. 4 — Maximum operating areas for all types. 



Fig. 5 — Typical small-signal gain for all types. 



BASE-TO-EMITTER VOLTAGE (V BE ) — V 

92CS- 20700RI 


Fig. 6 — Typical input characteristics for all types. 



92CS- 19925 

Fig. 7 — Typical output characteristics for all types. 
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Fig. 8 — Typical transfer characteristics 
for all types. 
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COLLECTOR- TO-EMITTER VOLTAGE (V C E>— V 


92CS— 26900 

Fig. 9 — Maximum operating areas for all types at T c = 100° C. 
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* I B| AND I 02 ARE MEASURED WITH TEKTRONIX CURRENT 
PROBE P60I9 AND TYPE 134 AMPLIFIER, OR EQUIVALENT 

92CS- 20699RI 


Fig . 10— Typical saturation characteristics 
for all types. 


Fig. 11 — Circuit used to measure saturated 
switching-times. 
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Fig. 12 — Typical saturated switching-time charac- 
teristics for all types. 
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Fig. 13 ■ Phase relationship between input current 
and output current showing reference 
points for specification of switching-times. 
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File Number 1100 


High-Voltage Medium-Power Silicon 
P-N-P Transistors 

For High-Speed Switching and Linear-Amplifier Applications 

Features: 

■ High voltage ratings: ■ Large safe-operating area 

Vceo(sus) = -175 V max. ( 2N6420 ) 

= -250 V max. (2N6421) 

= -300 V max. (2N6422) 

= -300 V max. (2N6423) 


The 2N6420, 2N6421, 2N6422, and 2N6423 are epitaxial 
silicon p-n-p power transistors with high-voltage ratings 
and fast switching speeds. Typical applications for these 
transistors include high-voltage operational amplifiers, 
switching regulators, converters, inverters, deflection stages 
and high-fidelity amplifiers. 

These types are supplied in steel JEDEC TO-213AA hermetic 
packages. 


TERMINAL DESIGNATIONS 



JEDEC TO-213AA 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO 

Vceo(sus) 

2N6420 

-250 

-175 

2N6421 

-375 

-250 

-8 

2N6422 

-550 

-300 

2N6423 

-550 

-300 


-1 


-2 




-5 





-1 



Pt 





Tc<100 o C, Vce<50V 


90 



1 Tc< 25°C, Vce<40V 


35 



Tc< 25°C, Vce>40V 


Spp Fig 1 



Tc< 25°C, Vce>40V 


Sffe Figs. 1 & 3 



Tstg, Tj 


-85 to +200 



T l 





At distances > 1/32 in. (0.8 mm) 





from case for 10 s max 


235 




*ln accordance with JEDEC registration date 


V 

V 

V 
A 
A 
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°C 
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ELECTRICAL CHARACTERISTICS, A t Case Temperature (T C )=25°C 

Un/ess Otherwise Specified 




TEST CONDITIONS 

LIMITS 
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VOLTAGE 

CURRENT 



2N6421 
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Vdc 

A dc 
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2N6423 
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* In accordance with JEDEC registration data. CV CC = ~200 V, t p = 20 /us 

a Pul$ed: pulse duration * 300 /is, duty factor ^2%. ** — I b = \q 

^CAUTION: The sustaining voltage Vq^q(sus) 

MUST NOT be measured on a curve tracer. 
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Fig. 1 — Maximum operating areas for all types. 
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Fig. 2 — Maximum operating areas for all types. 


Fig. 3 — Derating curves for all types. 
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Fig. 4 — T ypical dc beta characteristics for all types. 
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Fig. 5— Typical gain-bandwidth product for all types. 
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Fig. 6— Typical saturation-voltage characteristics 
for all types. 
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BASE-TO- EMITTER VOLTAGE « V BE ) — V 92C s - 15974 

Fig. 7— Typical transfer characteristics for all types. 
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Fig. 8 — Typical storage time characteristic for 
all types. 


Fig. 9 — Typical turn-on time and fall-time 
characteristics for all types. 


POWER 
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2N6420, 2N6421 , 2N6422, 2N6423 


CLARE 

MERCURY RELAY 



Fig. 10 — Circuit used to measure sustaining 
voltage Vq E q (sus) for all types. 



COLLECTOR- TO- EMITTER 
VOLTAGE (Vce)-V 


NOTE'- 

SUSTAINING VOLTAGES V CE0 (sus) ARE ACCEPTABLE 
WHEN TRACES FALL TO THE RIGHT AND ABOVE POINTS 
"A" FOR TYPE 2N6420 POINTS "B" FOR TYPE 2N642I 
AND POINTS "C" FOR TYPES 2N6422 AND 2N6423- 

92CS- 30341 


Fig. 1 1 — Oscilloscope display for measurement 
of sustaining voltages. 


V B B’ + 6V V CC *-200V 



♦ ADJUST R b FOR Ib 2 AND R c FOR I C 

♦ l0| AND Ib 2 MEASURED WITH TEKTRONIX CURRENT PROBE 

P60I9 AND TYPE 134 AMPLIFIER.OR EQUIVALENT 

92CS— I5977R3 

Fig. 12 — Circuit used to measure saturated switching 
times for all types. 



Fig. 13 — Phase relationship between input current 
and output voltage showing reference 
points for specification of switching 
times. 
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File Number 888 


2N6467, 2N6468 


Silicon P-N-P 
Medium-Power Transistors 

General-Purpose Types for Switching Application 

Features: 

■ Low saturation voltages 

■ Maximum-safe-area-of-operation curves 


TERMINAL DESIGNATIONS 

c 



92CS-27&16 

JEDEC TO-213AA 


The RCA-2N6467 and 2N6468Aare multiple-epitaxial p-n-p 
transistors. These devices differ in voltage ratings and in the 
currents at which the parameters are controlled. All are 
supplied in the JEDEC TO-213AA package. 

AFormerly RCA Dev Nos. TA8710, and TA8709, respectively. 



MAXIMUM RATINGS, Absolute-Maximum Values: 


DC 

2N6467 

-110 

2N6468 

.-130 

V 

*Vcex(SUS) 

V BE - 1.5 V, R be = 100 Q 

-110 

-130 

V 

Vcer(sus) 

Rbe=100Q 

-105 

-125 

V 

Vceo(sus) 

-100 

-120 

V 

*V EBO . • : 

-5 

-5 

V 

*l c 

-4 

-4 

A 

*I B 

-2 

-2 

A 

*Pt 

Up to 25° C 

40 

40 

W 

Above 25° C 


2 and 3 



*Tj, T stg -65 to +200 °C 

*T l 

At distances > 1/32 in. (0.8 mm) from seating 

plane for 10 s max +235 °C 

*ln accordance with JEDEC registration data format JS-6-RDF-2. 
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2N6467, 2N6468 


ELECTRICAL CHARACTERISTICS, At Case Temperature (T c ) = 25° C unless otherwise specified. 


CHARACTERISTIC 


TEST CONDITIONS 
VOLTAGE I CURRENT 


2N6468 UNITS 


Min. Max. Min. Max. 


01 fL = 100 q 


FL P = 100Q 


-100 1.5 

-120 1.5 











COLLECTOR CURRENT (Iq) 


2N6467, 2N6468 



COLLECTOR CURRENT (I c )— A 

92CS-2636! 

Fig. 6 — Typical gain-bandwidth product by 
2N6467 and 2N6468. 


BASE- TO- EMITTER VOLTAGE (V 0E I- V 

92CS-26564 

Fig. 7 — Typical input characteristics for 2N6467 
and 2N6468. 


POWER 

TRANSISTORS 











2N6467, 2N6468 



92CS-26565 


Fig. 8 — Typical output characteristics for 2N6467 
and 2N6468. 



COLLECTOR CURRENT (Ic) — A 

92LS-3536IR2 

Fig. 10— Typical saturated switching characteristics 
for 2N6467 and 2N6468. 



Fig. 9 — Oscilloscope display for measurement 
of switching times for 2N6467 and 
2N6468. 


V BB »*4 5V V CC *-30V 



* ADJUST R B FOR l Bz AND Rc FOR l C 
»l Bl AND l B , MEASURED WITH TEKTRONIX CURRENT PROBE 
1 L P6019 AND TYPE 134 AMPLIFIER, OR EQUIVALENT 

92CS- 24894 


Fig. 11 — Circuit used to measure saturated 
switching times for 2N6467 and 
2N6468. 
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File Number 680 


2N6477, 2N6478 


Medium-Power 
Silicon N-P-N Transistors 

For Intermediate Power Applications 
in Industrial and Commercial Equipment 

Features: 

■ Maximum safe-area-of-operation curves for dc 
and pulse operation 

m High voltage ratings 
m Low saturation voltages 

Applications: 

■ Series and shunt regulators 
a High-fidelity amplifiers 

■ Power switching circuits 

■ Solenoid drivers 


TERMINAL DESIGNATIONS 



RCA 2N6477 and 2N6478A are silicon n-p-n transistors 
intended for a wide variety of medium-to-high power, high- 
voltage applications. These devices, which are voltage 
extensions of the 2N5298 family, are especially useful in ver- 
tical output stages in color and black-and-white TV. The 
units differ in voltage ratings and in the currents at which 
parameters are controlled. 

The 2N6477 and 2N6478 are supplied in the JEDEC TO- 
220AB plastic package. 


AFormerly RCA Dev. Nos. TA8405 and TA8343. 


MAXIMUM RATINGS, Absolute- Maxi mum Values: 

COLLECTOR-TO-BASE VOLTAGE 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 

With base open 

With external base-to-emitter resistance (Rg^) = 100 

* With base reverse-biased (Vgg = — 1.5 V) 

*EMITTER-TO-BASE VOLTAGE 

CONTINUOUS COLLECTOR CURRENT 

PEAK COLLECTOR CURRENT 

CONTINUOUS BASE CURRENT 

TRANSISTOR DISSIPATION: . 

* At case temperature up to 25° C 

* At case temperatures above 25°C 

At ambient temperatures up to 25°C 

At ambient temperatures above 25° C 

^TEMPERATURE RANGE: 

Storage and Operating (Junction) 

*PIN TEMPERATURE (During Soldering): 

At distances > 1/32 in. (0.8 mm) from seating plane for 10 s max. 

*ln accordance with JEDEC registration data format JS -6 RDF- 2 . 



2N6477 

2N6478 


v CBO 

140 

160 

V 

VcEO (sus) 

120 

140 

V 

V CER< SUS > 

130 

150 

V 

V CEV< SUS > 

140 

160 

V 

v EBO 

5 

5 

V 

•c 

2.5 

2.5 

A 


4 

4 

A 

'b 

1 

1 

A 

Pt 

50 

50 

W 


See Fig. 2 



1.8 

1.8 

W 

Derate linearly 

at 0.0144 

W/°C 


LA 

CO 

1 

to 150 

°c 



235 

°c 


CM 
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2N6477, 2N6478 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25° C unless otherwise specified 




TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

CURRENT 

9MRA-77 

9MR/17Q 

UNITS 




Vdc 


Adc 








V C E 

pw 

EH 

a 

El 

MIN. 

MAX. 

MIN. 

MAX. 


Collector-Cutoff Current: 


El 



■ 


_ 

2 

_ 

- 


With base open 

! ceo 




m 


- 

— 

- 

2 


With base-emitter 




-1.5 



_ 

2 

_ 

■MHj 

mA 

junction reverse-biased 

! CEV 



-1.5 



- 

- 

- 




IklsSI 


BO 

mm 



10 





At Tq = 150 C 

'CEV 

m 


m 

■ 


El 


_ 



Emitter-Cutoff Current 

•ebo 


5 


0 



2 

- 

2 

mA 

Collector-to-Emitter Sustaining 



■ 




pm 

■| 




Voltage: 

With base open 


■ 

I ■ 

■ 

0.1 a 

0 



140 

| | 


With external base-to-emitter 












resistance (Rq^) = 100 £2 




0.1 a 




V 

With base-emitter junction 
reverse-biased 




-1.5 

01 


WM 

- 


- 


DC Forward-Current Transfer 


4 



1 a 







Ratio 

h FE 

4 



2.5 a 







Collector-to-Emitter 

V C E( sat ) 




tm 

0.1 

■ 

p|| 


1 

V 

Saturation Voltage 





0.5 




2 



4 



rm 



1 8 


1 8 


Base-to-Emitter Voltage 

V BE 

4 


■ 

m 


- 

3 

- 

3 

V 

Magnitude of Common-Emitter, 












Small-Signal, Short-Circuit 
Forward-Current Transfer Ratio 
(f = 40 kHz) 

Ke| 

4 


1 

0.5 

1 

5 

- 

5 

- 


Gain-Bandwidth Product 

f T 

4 





200 

- 


- 

kHz 

Common-Emitter, Small-Signal, 












Short-Circuit Forward-Current 

Transfer Ratio 
(f = 1 kHz) 

We 

4 


■ 

0.1 

1 


- 

25 

- 





Thermal Resistance: 




■ 

■ 

■ 






Junction-to-Case 

R 0JC 



1 


■ 


2.5 

- 


°C/W 

Junction-to-Ambient 

R 0JC 




_ 



70 

— 



* In accordance with JEDEC registration data format (JS-6 RDF-2). a Pulsed: Pulse duration = 300 jus, duty factor = 1 .8%. 


CAUTION: The sustaining voltage Vq^q(sus), V^^plsus), and Vq^^Isus) MUST NOT be measured on a curve tracer. 
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2N6477, 2N6478 


CASE TEMPERATURE (T C ) = 25°Ci 
(CURVES MUST BE DERATED 

LINEARLY WITH INCREASE 

IN TEMPERATURE) 



COLLECTOR-TO-EMITTER VOLTAGE (Vce) — V 

Fig. 1 — Maximum operating areas for both types. 


PERCENTAGE OF MAXIMUM DISSIPATION AT Tc=25°C OR 
PERCENTAGE OF RATED CURRENT AT SPECIFIED VOLTAGE 

8 o 3! 8 

note: current DERATING at CONSTANT VOLTAGE 
APPLIES ONLY TO THE DISSIPATION-LIMITED PORTIOt 
OF MAXI MUM -OPERATING -AREA CURVES (FIG.I). DO 
NOT DERATE THE SPECIFIED VALUE FOR lc MAX. 
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Fig. 2 — Current derating curve for both types. 
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2N6477, 2N6478 



COLLECTOR-TO-EMITTER VOLTAGE (Vce> — V 

92CS- 22442 

Fig. 3 — Maximum operating areas for both types. 



92CS-22443 



Fig. 4 — Typical dc beta characteristics for 2N6477. 


Fig. 5 — Typical dc beta characteristics for 2N6478. 
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COLLECTOR CURRENT (I c )— A Ti COLLECTOR CURRENT (I C )-A BASE CURRENT (I 


2N6477, 2N6478 



BASE -TO- EMITTER VOLTAGE (V BE )- 


88888858888888888888888881 


BASE-TO-EMITTER VOLTAGE (Vbe)— V 

92CS- 12643 


Fig. 10— Typical transfer characteristic^ for2N6477. 


Fig. 11 — Typical transfer characteristics for 2N6478. 
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File Number 678 


15- A, 75-W, Silicon N-P-N and P-N-P 

Epitaxial-Base 

VERSAWATT Transistors 

Complementary Pairs for General-Purpose Switching 


and Amplifier Applications 

Features: 

■ Maximum safe-area-of-operation curves 


RCA-2N6486 — 2N6491*, inclusive, are epitaxial-base 
silicon transistors. The 2N6486, 2N6487, and 2N6488 are 
n-p-n complements of p-n-p types 2N6489, 2N6490, and 
2N6491, respectively. All these devices are intended for a 
wide variety of medium-power switching and amplifier 
applications, and are particularly useful in high-fidelity am- 
plifiers utilizing complementary-symmetry circuits. 

These devices are supplied in the TO-220AB (VERSA- 
WATT) plastic package. 

• Formerly RCA Dev. Nos. TA8325, TA8324, TA8323, TA8328, 
TA8327, and TA8326, respectively. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


♦COLLECTOR-TO-BASE VOLTAGE Vcbo 

COLLECTOR-TO-EMITTER VOLTAGE: 

* With 1.5 volts (Vbe) of reverse bias, and external 

base-to-emitter resistance (Rbe) = 100 Q Vcex 

With external base-to-emitter 

resistance (RBE) = 100 Q Vcer 

With base open ' V C eo 

*EMITTER-TO-BASE VOLTAGE Vebo 

‘CONTINUOUS COLLECTOR CURRENT Ic 

♦CONTINUOUS BASE CURRENT I B 

♦TRANSISTOR DISSIPATION: P T 

At case temperatures up to 25°C 
At ambient temperatures up to 25°C 
At case temperatures above 25°C 
At ambient temperatures above 25°C 


♦TEMPERATURE RANGE: 

Storage and operating (Junction) 

♦LEAD TEMPERATURE (During soldering): 

At distance > 1/8 in. (3.17 mm) from 
seating plane for 10 s max 

♦ In accordance with JEDEC registration data format JS-6 RDF-2. 


TERMINAL DESIGNATIONS 



92CS-39969 


JEDEC TO-220AB 


N-P-N 

2N6486 

2N6487 

2N6488 


P-N-P 

2N6489f 

2N6490f 

2N6491f 



50 

70 

90 

V 


50 

70 

90 

V 

45 

65 

85 

V 

40 

60 

80 

V 

5 

5 

5 

V 

15 

15 

15 

A 

5 

5 

5 

A 

57 

75 

75 

W 

1.8 

1.8 

1.8 

W 


Derate linearly 0.6 


W/°C 


Derate linearly 0.0144 


W/°C 


-65 to +150 °C 

235 °C 

f For p-n-p devices, voltage and current values are negative. 
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2N6486, 2N6487, 2N6488, 2N6489, 2N6490, 2N6491 

ELECTRICAL CHARACTERISTICS, At case temperature (Tq) = 25°C unless otherwise specified 



With base-emitter junction reverse - 
biased and external base-to-emitter 
resistance (Roc) = 10012 


Base-to-Emitter Voltage 


Collector-to-Em»tter 
Saturation Voltage 


Magnitude of Common-Emitter 
Small-Signal Short-Circuit 
Forward-Current Transfer Ratio 
f = 1 MHz 


Common-Emitter, Small-Signal, 
Short-Circuit, Forward-Current 
Transfer Ratio (f = 1 kHz) 


Thermal Resistance • 
Junction-to-case 


Junction-to-ambient 


* In accordance with JEDEC registration data format (JS-6 RDF-2). b CAUTION: Sustaining voltages V CEQ (sus). V CER (sus ) and V CEX (sus) 
a Pulsed; pulse duration = 300 jus. duty factor = 1 .8%. MUST NOT be measured on a curve tracer. 

♦ For p-n-p devices, voltage and current values are negative. 
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2N6486, 2N6487, 2N6488, 2N6489, 2N6490, 2N6491 



2 4 6 8 10 2 40 60 80 100 

COLLECTOR -TO-EMITTER VOLTAGE (V C E> v 


92CS-22805 


Fig. 1 — Maximum operating areas for all typesf. 



CASE TEMPERATURE ( T C )- 0 C 92CS-I5998 

Fig. 2 — Derating chart for all types 
t For p-n-p devices, voltage and current values are negative. 
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2N6486, 2N6487, 2N6488, 2N6489, 2N6490, 2N6491 
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92CS-I957I 


Fig. 3 — Maximum operating areas for all typesf. 


Fig. 4 — Typical collector-to-emitter saturation-voltage 
characteristics for all types. 
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9ZCS-I9576RI 


Fig. 5 — Typical dc beta characteristics for 2N6486, 2N6487, 
and 2N6488. 


Fig. 6 — Typical dc beta characteristics for 2N6489, 2N6490, 
and 2N6491. 



92CS-2I846RI 

Fig. 7 — Minimum reverse-bias second-breakdown characteristics 
for all typesf. 



Fig. 8 — Typical gain-bandwidth product vs. collector current for 
all types-f. 


t For p-n-p devices, voltage and current values are negative. 


2-147 


POWER 

TRANSISTORS 









BASE CURRENT (I B ) — mA 


2N6486. 2N6487, 2N6488, 2N6489, 2N6490, 2N6491 
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92CS-22807 


Fig. 9 — Typical input characteristics for all typesf. 


Fig. 10 — Typical output characteristics for all typesf. 



BASE-TO-EMITTER VOLTAGE (V B E>— V 

92CS-2239I 


Fig. 11 — Typical transfer characteristics for all fypesf. 




92CS-I958I 


Fig. 12— Typical saturated switching characteristics for 
2N6486, 2N6487, and 2N6488. 


Fig. 13 — Typical saturated switching characteristics for 
2N6489, 2N6490, and 2N6491. 


t For p-n-p devices, voltage and current values are negative. 
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2N6486, 2N6487, 2N6488, 2N6489, 2N6490, 2N6491 




92CS -24801 


Fig. 14 — Circuit used to measure switching times for 2N6486, 
2N6487, and 2N6488. 


Fig. 15 — Phase relationship between input and output currents 
showing reference points for specification of switching 
times (test circuit shown in Fig. 14). 
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* R C IS CHOSEN FOR i c 

4 Vee AND Vbb are MEASURED FOR XB| AND Ib 2 
lB| and Ib 2 ARE MEASURED WITH TEKTRONIX CURRENT PROBE P-6019 
AND TYPE 134 AMPLIFIER, OR EQUIVALENT 92CS-19S86R3 


Fig. 16 — Circuit used to measure switching times for 2N6489, 
2N6490, and 2N6491. 


V CC *0-1.75 V 



•FOR N-r-N TYPES 2N6486, 2 N6487,AND 2N6488, 

REVERSE POLARITY OF BATTERY AND V CC . 92CS- 22810 


Fig. 17 — Oscilloscope display for measurement for switching times 
(test circuit shown in Fig. 16). 



8 COLLECTOR-TO-EMITTER VOLTAGE (V CE ) — V 


* PULSE CURRENT (Ip) RANGE * 0.6-0.8 A 

THESUSTAININGVOLTAGESVceo("»>.VcERI«u»>.AND V CEX («U) are acceptable when 
THE TRACES FALL TO THE RIGHT AND ABOVE POINT "A" FOR TYPES 2N6488 ANO 2N6489; 
POINT "B" FOR 2N6487 AND 2N6490; AND POINT “C“ FOR 2N6488 AND 2N6491. 


92CS- 22811 


Fig. 18 — Circuit used to measure sustaining voltages Vceo (sus), 
I^cer (sus), and Vcex(sus) for all types. 


Fig. 19— Oscilloscope display for measurement of sustaining 
voltages (test circuit shown in Fig. 18). 
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POWER 

TRANSISTORS 


2N6530, 2N6531, 2N6532, 2N6533 


File Number 873 


8-Ampere N-P-N Darlington 
Power Transistors 

80, 100, 120 Volts, 60 Watts 

Gain of 1000 at 5 A (2N6530, 2N6532) 

Gain of 1000 at 3 A (2N6533) 

Gain of 500 at 3 A(2N6531) 

Features: Applications: 

■ Operate from 1C with- ■ Power switching 

out predriver ■ Hammer drivers 

■ Low leakage at high ■ Series and shunt regulators 

temperature ■ Audio amplifiers 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The 2N6530, 2N6531, 2N6532, and 2N6533* are 

monolithic n-p-n silicon Darlington transistors designed 
for power applications at low and medium frequencies. 
The construction of these devices provides good forward- 
bias second-breakdown characteristics. Their high gain 
allows them to be driven directly from integrated circuits. 

These devices are supplied in the JEDEC TO-220AB 
(VERSAWATT) plastic package. 



Fig. 1— Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


* V CBO 

2N6530 

... 80 

2N6531 

100 

2N6532 

100 

2N6533 

120 

V 

V CER (sus) 

Rg£ — 100 SI 

... 80 

100 

100 

120 

V 

v CEO (sus) 

... 80 

100 

100 

120 

V 

*V CE V<"»> 

V be = -1.5V . . . . 

... 80 

100 

100 

120 

V 

* V EBO 

... 5 

5 

5 

5 

V 

*'c 

... 8 

8 

8 

8 

A 

•cm 

... 15 

15 

15 

15 

A 

*'b 

. . . 0.25 

0.25 

0.25 

0.25 

A 

* p T 

Up to 25°C 

... 65 

65 

65 

65 

W 


Above 25°C See Fig. 3 

*Tj , T stg 65 to +150 °C 

* T L 

At distances ^1/8 in. (3.17 mm) 

from case for 10 s max 235 °C 

* In accordance with JEDEC registration data format JS-6, RDF-4. 
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2N6530, 2N6531, 2N6532, 2N6533 


ELECTRICAL CHARACTERISTICS, At Case Temperature (T c ) = 25°C unless 

otherwise specified 



In accordance with JEDEC registration data format JS-6, RDF-4. 
a Pulsed, pulse duration = 300 11 s, duty factor ^ 2%. 

k CAUTION : Sustaining voltages Vq^qIsus), v cEr( sus ^ and V CEV^ SUS ^ MUST NO T be measured on 
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2N6530, 2N6531, 2N6532, 2N6533 


ELECTRICAL CHARACTERISTICS, At Case Temperature (T c ) = 25°C unless 

otherwise specified 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N6532 

2N6533 

UNITS 


< 

o 

m 

V BE 

ES 

'b 

Min. 

Max. 

Min. 

Max. 




In accordance with JEDEC registration data format JS-6, RDF-4. 
a Pulsed, pulse duration = 300 /us, duty factor ^ 2%. 

k CAUTION : Sustaining voltages Vq^qIsus), VQ^p(sus), and Vq^^(sus) MUST NOT be measured 
on a curve tracer. 
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Fig. 7— Maximum operating areas for all types at case temperature of lOCPC. 
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2N6530, 2N6531, 2N6532, 2N6533 



COLLECTOR -TO-EMITTER VOLTAGE CV C e)— V 


Typical output characteristics for all types. 



COLLECTOR CURRENT (I c ) -A 


Fig. 9 — Typical saturation characteristics for all types. 



INPUT _ . 

CHRONETICS PULSE I B| 

GENERATOR MODEL . 

No. PG-31, OR ♦y- — 

EQUIVALENT B 2 


PULSE DURATION 
20 POSITIVE VOLTAGE 
20 fii NEGATIVE VOLTAGE 
REP. RATE = 200 Hi 


j OUTPUT TO 

4 OSCILLOSCOPE 

(TEKTRONIX MODEL 
Z RC“ N0.543A, 

>2-20fl OR EQUIVALENT) 


I DARLINGTON 
TRANSISTOR 
UNDER TEST 


BASE -TO-EMITTER VOLTAGE (V BE ) —V 


*■ lB| and Xb 2 ARE MEASURED WITH TEKTRONIX CURRENT 
PROBE P60I9 AND TYPE 134 AMPLIFIER, OR EQUIVALENT 


Typical transfer characteristics for all types. 


Fig. 11 — Circuit used to measure saturated 
switching-times. 





OUTPUT WAVE FORM 


2 — Typical saturated switching-time 
characterictics for all types. 


Fig. 13 — Phase relationship between input current and 
output current, showing reference points for 
specification of switching-times. 
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2N6542, 2N6544, 2N6545, 2N6546 


File Number 1096 


3-, 5-, and 10-A Power-Switching Transistors 

High-Voltage N-P-N Type for Off-Line Power Supplies and Other 
High-Voltage Switching Applications 

Features: 

■ 100% High Temperature Tested for 
100°C Parameters 

■ Fast Switching Speed 

■ High voltage rating 

1/cex = 350 V 

= 450 V [2N6545] 

■ Low l/ce[saf] at 1C = 3 -, 5-, and 10-A 

Applications: 

■ Off-Line Power Supplies 

■ High Voltage Inverters 

■ Switching Regulators 


The 2N6542, 2N6544, 2N6545, and 2N6546 series of silicon 
n-p-n power transistors feature high-voltage capability, fast 
switching speeds, and low saturation voltages, together 
with high safe-operating-area (SOA) ratings. They are 
specially designed for off-line power supplies, converter 
circuits and pulse-width-modulated regulators. These 
high-voltage, high-speed transistors are 1 00-per-cent tested 
for parameters that are essential to the design of high- 
power switching circuits. Switching times, including 
inductive turn-off time, and saturation voltages are charac- 
terized at 100°C; as well as at 25° C, to provide information 
necessary for worst-case design. 

The 2N6542, 2N6544, 2N6545, and 2N6546 transistors are 
supplied in steel JEDEC TO-204AA hermetic packages. 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


MAXIMUM RATINGS, Absolute-Maximum Values: 



2N6542 

2N6544 


2N6545 

2N6546 


*VcEV 

V B e = -1.5 V 

*Vcex (Clamped) 

650 

650 


850 

650 

V 

V BE = -1.5 V 

350 

350 


450 

350 

V 

*Vceo 

300 

300 


400 

300 

V 




8 



V 

Ic(sat) 

3 

5 


5 

10 

A 

*lc 

5 

8 


8 

15 

A 

*ICM 

10 

16 


16 

30 

A 

*I B 

5 

8 


8 

10 

A 

*Pt 




T c up to 25°C 

100 

125 


125 

175 

W 

T c above 25°C, derate linearly 

0.57 

0.714 


0.714 

1 

W/°C 

Tsta. Tj 


-65 to 200 




_ °C 


At distance > 1/8 in. (3.17 mm) 
from seating plane for 5 s max 


275 


* In accordance with JEDEC registration data. 
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2N6542, 2N6544, 2N6545, 2N6546 


ELECTRICAL CHARACTERISTICS Tc = 25° C 



* In accordance with JEDEC registration data. 
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2N6542, 2N6544, 2N6545, 2N6546 

ELECTRICAL CHARACTERISTICS Tc = 100° C 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

VOLTAGE 





MB 







Vdc 




2N6545 

2N6546 



VCE 

Vbe 



Min. 






Min. 



ICEV 

B 

BB 

n 

H 

— 

2.5 

— 



■ 

B 

■ 



m 

D9 



— 

— 

— 

91 



B 

■ 

jm 

ICER Rbe = 50 O 

m 

— 

H 

H 

H 

3 

H 

3 

■ 


H 

5 

VCEX(SUS) b »C 








B 

|| 

B 

B 

B 


VCC = 20 V 

— 

— 

2.6a 

— 


— 

— 







L = 180 /iH, 

RC = 0.05 O 

Vciamp = Rated 

- 

- 

4.5a 

- 

— 

— 

350 

1 


1 

1 

1 

y 

VCEX 

— 

— 

8a 

— 

— 

— 

— 




350 



Vciamp = Rated 

vceo — ioo v 


■ 

1 

■ 

200 

■ 


■ 

B 

■ 

■ 

■ 



1 

;'/V 


B 

— 

9 

200 

■ 



1 

| 





119 


— 


— 




200 



VBE(sat) 

— 

— 

BB 

0.6 

b 

1.4 

b 


— 

B 

B 

B 

|| 


— 

— 

I 

1 


— 



— 


1 

1 



— 

— 

Eg 

2 

B 

— 


9 

— 

■ 



% 1 

VCE(sat) 

— 

— 

3® 

0.6 

— 

2 

b 

— 

B 

— 

B 

— 

B 


— 

— 

5a 

1 

— 

— 

1 

2.5 

| 

2.5 

I 

— 



— 

— 

io« 

2 

— 

— 

■ 

— 

■ 

— 

■ 

2.5 

■ 9 

ts».9 

n 



0.6 

n 

B 

■ 

■ 

B 

B 

B 

— 






1 




■ 

| 


I 

— 





10 

2 




■ 




5 

fiS 

tf><9 

— 

-5 

D 



0.8 

■ 

— 

■ 

B| 8 | 

B 

B 


— 

-5 



| 

— 

| 

0.9 

| 


1 m 

1 



— 

-5 




— 


— 


91 


1.5 



- 

- 

- 

— 

— 

1.75 

— 

1.4 

- 

1.4 

— 

1 

°c/w 


* In accordance with JEDEC registration data. 

a Pulsed: pulse duration = 300 jus, duty factory < 2%. 

^CAUTION: The sustaining voltage Vceo(sus) and Vcex(sus) MUST NOT be measured on a curve tracer. 
C VCC = 20 V, L = 180 fjH, RC = 0.05 fi 
d Vcb value 

e Resistive load, Vcc = 250 V, tp = 100 fjs, Ib-, = -Ib 2 

* Inductive load, Vciamp = Rated Vcex(sus), Ib-, = -lc/5, L = 180 /jH, Rc = 0.05 fi, Vcc = 20V 
g For switching speed test methods, see Application Note AN-6820. 





















































2N6542, 2N6544, 2N6545, 2N6546 



COLLECTOR-TO-EMITTER VOLTAGE (V CE >- V 

92CM-30532 


Fig. 1 - Maximum operating areas for type 
2N6542 (Tc = 25° ). 



468 ib 2 4 6 8 ioo 2 46 0 iboo 

COLLECTOR-TO-EMITTER VOLTAGE (V CE )- V 

92CM-36202 


Fig. 2 - Maximum operating areas for type 
2N6544 and 2N6545 {Tc = 25° C). 
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2N6542, 2N6544, 2N6545, 2N6546 




Fig. 3 - Maximum operating areas for type 
2N6546 ( Tc = 25° ) 




Fig. 4 - Dissipation and ls/b derating curves for 
all types. 


Fig. 5 — Typical thermal-response characteristics 
for types 2N6542, 2N6544 and 2N6545. 




2N6542, 2N6544, 2N6545, 2N6546 
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Fig. 6 — Typical thermal-response characteristics 
for type 2N6546. 


Fig. 7 — Typical dc beta characteristics for type 
2N6542. 



CM 



Fig. 8 — Typical dc beta characteristics for type 
2N6544. 


Fig. 9 — Typical dc beta characteristics for type 
2N6545. 



Fig. 10 — Typical dc beta characteristics for type 
2N6546. 



Fig. 11 — Typical collector-to-emitter saturation 

voltage as a function of collector current 
for types 2N6542 and 2N6544. 
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2N6542, 2N6544, 2N6545, 2N6546 



COLLECTOR CURRENT(I C )-A 92C s- 32043 


Fig. 12 = Typical collector-to-emitter saturation 

voltage as a function of collector current 
for type 2N6545. 



Fig. 13— Typical collector-to-emitter saturation 
voltage characteristics for type 2N6546. 



Fig. 14 — Typical base-to-emitter saturation voltage 
as a function of collector current for types 
2N6542 and 2N6544. 



Fig. 16— Typical base-to-emitter saturation voltage 
as a function of collector current for type 
2N6545. 



Fig. 15— Typical base-to-emitter voltage as a 
function of collector current for types 
2N6542 and 2N6544. 



Fig. 17 — Typical base-to-emitter voltage as a 
function of collector current for type 
2N6545. 
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2N6542, 2N6544, 2N6545, 2N6546 




Fig. 24 — Typical saturated switching time 
characteristics for type 2N6545. 


Fig. 25 — Typical saturated switching time 
characteristics lor type 2N6545. 



0 20 40 60 80 100 120 140 


CASE TEMPERATURE (T c ) — °C 92C s-320.53RI 


Fig. 26 — Typical saturated switching time 

characteristics as a function of case 
temperature for type 2N6545. 



COLLECTOR -TO- BASE VOLTAGE (V CB )— V 
OR EMITTER-TO-BASE VOLTAGE(V EB )-V 92CS-32034 


Fig. 27 — Typical common-base input or output 

capacitance characteristics as a function 
of collector-to-base voltage or emitter- 
to-base voltage for type 2N6545. 
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File Number 2332 


2N6547 


15-Ampere Power-Switching 
Transistor 


Features: 

■ 100% High temperature tested for 100° C parameters 
m Fast switching speed 

■ High voltage rating Vcex = 450V 

■ Low Vce ( sat) at 1C = 2- and 3- A 

Applications: 

■ Off-line power supplies 

■ High-voltage inverters 

■ Switching regulators 


TERMINAL DESIGNATION 




The 2N6547 silicon n-p-n power transistor features high- JEDEC TO-204AA 

voltage capability, fast switching speeds, and low satu- 
ration voltages, together with high safe-operating-area 
(SOA) ratings. They are particularly suited for off-line 
power supplies, converter circuits, and pulse-width-modu- 
lated regulators. These transistors are tested for parame- 
ters that are essential to the design of high-power switching 
circuits. 

These devices are supplied in the JEDEC TO-204AA 
hermetic packages. 


MAXIMUM RATINGS (Ta = 25°C) (unless otherwise specified) 


RATING 

SYMBOL 

2N6547 

UNITS 

Collector-Emitter Voltage 

VCEO 

400 

Volts 

Collector-Emitter Voltage 

Vcex 

450 

Volts 

Emitter Base Voltage 

v EBO 

9 

Volts 

Collector Current — Continuous 

•c 

15 

A 

Peak 

•cm 

30 


Base Current — Continuous 

Ib 

10 

A 

Peak 

Ibm 

20 


Total Power Dissipation @ Tn = 100° C 

Pd 

100 

Watts 

@T C = 25° C 


175 


Derate above 25° C 


1 

W/°C 

Operating and Storage 




Junction Temperature Range 

Tj, TstG 

-65 to +200 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Case 

R&jc 

]T 

°C/W 

Maximum Lead Temperature for Soldering 

Purposes: W from Case for 5 Seconds 

Tl 

275 

°C 
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2N6547 


ELECTRICAL CHARACTERISTICS (Tc = 25° C) (unless otherwise specified) 


| CHARACTERISTIC 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

OFF CHARACTERISTICS^) 

Collector-Emitter Sustaining Voltage 
(l c = 100mA) 

VcEO(sus) 

400 

- 

— 

Volts 

Collector-Emitter Sustaining Voltage 






(Iq = 8.0mA, V c | am p = Rated Vqex> Tc = 100° C) 

VcEX 

450 

— 

— 

Volts 

(IC = 15A, V C |amp = Rated V CE 0 - 100V, T c = 100°C) 


300 

— 

— 

Volts 

Collector Cutoff Current 






(Vcev = Rated Value, VeE(off) = -1-5V) 

ICEV 

— 

— 

1 

mA 

(V CE v = Rated Value, V BE (off) = -1.5V, T c = 100°C) 


— 

— 

4 


Collector Cutoff Current 

ICER 




mA 

(V CE = Rated V CE v. Rbe = 50H, T c = 100° C) 



5 

Emitter Cutoff Current 

•ebo 



1 

mA 

(V EB = 9.0V) 




SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 

FBSOA 

SEE FIGURE 7 

Clamped Inductive SOA with Base Reversed Bias 

RBSOA 

SEE FIGURE 8 


ON CHARACTERISTICS^) 


DC Current Gain 
(lc = 5A, V CE = 2V) 

(l c = 10A, V CE = 2V) 

hFE 

12 

6 

— 

60 

30 

— 

Collector-Emitter Saturation Voltage 

VcE(sat) 





(lc=10A, l B = 2A) 


— 

— 

1.5 

V 

(I C =15A. I B = 3A) 


— 

— 

5 


(l C = 10A, l B = 2A, T C = 100°C) 


— 

— 

2.5 


Base-Emitter Saturation Voltage 

v BE(sat) 





(l c =10A, l B = 2.0A) 


— 

. — 

1.6 

V 

(lc=10A, l B = 2.0A, T C =100°C) 


— 

— 

1.6 



SWITCHING CHARACTERISTICS 


Resistive Load 







Delay Time 

V C c = 250V, l c = 10A 
•bi = " 1 B2 = 2A, t p = 100/us 

Duty Cycle < 2.0% 

td 

— 

— 

0.05 

M S 

Rise Time 

tr 

— 

— 

1 

Storage Time 

ts 

— 

— 

4 

Fall Time 

tf 

— 

— 

0.7 



IC, COLLECTOR CURRENT (AMP) 

FIGURE 1 - DC CURRENT GAIN 



0.07 0.1 0.2 0.3 0.5 0.7 1.0 2.0 3.0 5.0 7.0 

IC, COLLECTOR CURRENT (AMP) 

FIGURE 2 - COLLECTOR SATURATION REGION 
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1C. COLLECTOR CURRENT (AMP) t,TIME(ns) \j VOLTAGE (VOLTS) 
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FIGURE 10 - THERMAL RESPONSE 


TC, CASE TEMPERATURE (°C) 

FIGURE 9 - POWER DERATING 






File Number 1152 


15 -Ampere N-P-N Darlington 
Power Transistors 

60, 90, 120 Volts, 120 Watts 
Gain of 2000 at 4 A 

Features: 

■ Operates from 1C without predriver 

■ Low leakage at high temperature 

Applications: 

0 Power switching Q Audio amplifiers 

■ Hammer drivers 

■ Series and shunt regulators 


The 2N6576, 2N6577, and 2N6578 are monolithic n-p-n 
silicon Darlington transistors designed for low- and 
medium-frequency power applications. The construction 
of these devices provides good forward-bias second-break- 
down capability; their high gain makes it possible for 
them to be driven directly from integrated circuits. 

All types utilize the steel JEDEC TO-204AA/ TO-3 her- 
metic package. 


2N6576, 2N6577, 2N6578 


TERMINAL DESIGNATIONS 



CM 



Fig. 1 — Schematic diagram for all types. 


MAXIMUM RATI NGS, Absolute-Maximum Values: 


* 

* 

* 


* 


* 


* 


V CBO 

V CEO* sus ) 

V EBO 

■c 

■cm 

■b 

P T 

T C <25°C 

Tp >25°C 

Tstg Tj 

T L 

At distances ^ 1/32 in. (0.8 mm) from seating 
plane for 10 s max 


2IM6576 

2N6577 

2N6578 


60 

90 

120 

V 

60 

90 

120 

V 


7 


V 


15 


A 


30 


A 


0.25 


A 


120 


W 


_ See Fig. 2 _ 



. -65 to 200 . 


°C 


235 °C 


* In accordance with JEDEC registration data. 


2-169 


POWER 

TRANSISTORS 


2N6576, 2N6577, 2N6578 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 2£PC Unless Otherwise Specified 



* In accordance with JEDEC registration data. 
a V CB value. 

*> Pulsed: Pulse duration = 300 /us, duty factor = 1 .8%. 


C ^CC = ^0 V ' *p = 3°0 ^ s ' dutv cycle = 2%. 

d lB<| =- , b 2 - 
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2N6576, 2N6577, 2NG578 



Fig. 2 — Derating curves for all types. 




COLLECTOR-TO-EMITTER VOLTAGE (V CE )- V 92CM-3II28 
Fig. 4 - Maximum operating areas for all types. 




Fig. 5 — Typical saturated switching time 
characteristics for all types. 



92CS-I9924RI 

Fig. 6 — Typical transfer characteristics for all types. 
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2N6576, 2N6577, 2N6578 



Fig. 7 - Typical output characteristics for all types. 


Fig. 8 - Typical saturation characteristics for all types. 



Fig. 9 - Typical small-signal gain for all types. 


Fig. 10 — Typical input characteristics for a! I types. 



PULSE OURATION R B *200 R c 

20 ps POSITIVE VOLTAGE 
20 M t NEGATIVE VOLTAGE 
REP. RATE * 200 Hz 

* X B , ANO Ib 2 ARE MEASURED WITH TEKTRONIX CURRENT 
PROBE P60I9 AND TYPE 134 AMPLI FIER, OR EQUIVALENT 
92CS-3II29 

Fig. 11 — Circuit used to measure saturated-switching 
times. 
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2N6609, MJ15004, RCA9116C, RCA9116D, RCA9116E 


File Number 1061 


Silicon P-N-P Epitaxial-Base 
High-Power T ransistors 

Rugged Devices, Broadly Applicable For Industrial and 
Commerical Use 

Features: 

■ High-dissipation capability 
n Low saturation voltages 
a Maximum safe-area-of-operation curves 
m fj~ 2 MHz 

n High gain at high current 

Applications: 

b Series and shunt regulators 
n High-fidelity amplifiers 
b Power-switching circuits 
b Solenoid drivers 


TERMINAL DESIGNATIONS 



92CS-27G1G 


JEDEC TO-204AA 



The 2N6609, MJ15004, RCA9116C, RCA9116D, and 

RCA9116E are ballasted epitaxial-base silicon p-n-p 
transistors featuring high gain at high current. They may be 
used as com plements to the n-p-n types RCA3773, M J 1 5003, 
RCA8638C, RCA8638D, and RCA8638E, respectively. 

They differ in voltage ratings and in the currents at which 
the parameters are controlled. All are supplied in the steel 
JEDEC TO-204AA packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 



2N6609 

MJ15004 

RCA9116C 

RCA9116D 

RCA9116E 


* VcBO •) , 

-160 

-140 

-140 

-120 

-100 

V 

Vcex(SUS) 







V B e = -1 .5 V; Rbe = 100 O 

-160 

— 

_ 

— 

_ 

V 

Vcer(sus) 







Rbe = 100 Q 

-150 

-150 

-150 

-130 

-110 

V 

* Vceo(sus) 

-140 

-140 

-140 

-120 

-100 

V 

* Vebo 

-7 





V 

* lc 

-16 



-200 


A 


* Ib -4 -5 A 

* Pt 


At T c < 25° C 

150 

250 

200 200 

200 

W 

At T c > 25° C Derate Linearly 

0.857 

1.43 

114 


w/°c 




-fi fi tn +onn 


°c 

* T l 

At distance > 1/32 in. (0.8 mm) from 






seating plane for 10 s max 

265 


230 ..... 


°c 


* 2N-type in accordance with JEDEC registration data format JS25RDF1, Issue 1. 
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2N6609, MJ15004, RCA9116C, RCA9116D, RCA9116E 

ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25° C Unless Otherwise Specified 
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2N6609, MJ15004, RCA9116C, RCA9116D, RCA9116E 

ELECTRICAL CHARACTERISTICS, at Case Temperature ( T C ) = 25?C 
Unless Otherwise Specified (Cont'd) 



* 2N-types in accordance with JEDEC registration data format JS25 RDF1 , Issue 1 . 

3 ^CB b CAUTION: Sustaining voltages Vq^^(sus), VQ^p(sus), and c Pulsed; pulse duration = 300ns, 
Vceo^ sus ) MUST NOT be measured on a curve tracer. See duty factor = 1 .8%. 

Figs. 8 and 9. d Measured at I ^ = —0.1 mA. 
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2N6609, MJ15004, RCA9116C, RCA9116D, RCA9116E 




Fig. 6 - Typical transfer characteristics for all types. Fig. 7 - Typical saturated-switching times for all types. 


27fl,2W 



VCEO( sus ) ° 


L = 21 mH FOR V C EO< su s> 
AND V CER (sus) 

L= 7mH FOR Vcex(s u ** 
R « IOO fl 


92CS-30I43 


Fig. 8 - Circuit used to measure sustaining voltages 1/ceo (sus), 
V'cEn(stys), and Vcex(sus) for all types. 


COLLECTOR -TO-EMITTER VOLTAGE (V C e)- 



NOTE: The suitaming Voltages VceqIw*). v CER< tu *> or - V CEX< tu, t ar ® 
acceptable when the trace (alls to the left and below point "A". (For values 
of current and voltage, see Electrical Characteristics. 92CS —30144 



Fig. 9 - Oscilloscope display for measurement of sustaining 
voltages. (Test circuit shown in Fig. 8). 


Fig. 10 - Oscilloscope display for measurement of switching times 
for all types. 
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File Number 1013 


2N6648, 2N6649, 2N6650 


10-Ampere P-N-P Darlington 
Power Transistors 

40-60-80 Volts, 70 Watts 
Gain of 1000 at 5 A 

Features: 

■ Operates from 1C without predriver 

Applications: 

■ Power switching ■ Audio amplifiers 

■ Hammer drivers 

■ Series and shunt regulators 


The 2N6648, 2N6649 and 2N6650® are monolithic silicon 
p-n-p Darlington transistors designed for low- and medium- 
frequency power applications. The high gain of these devi- 
ces makes it possible for them to be driven directly from 
integrated circuits. They are complementary to the 2N6383, 
2N6384, and 2N6385* . 

The 2N6648, 2N6649, and 2N6650 are supplied in hermetic 
steel JEDEC TO-204AA packages. 

* Formerly RCA Dev. Nos. TA8351, TA8488, and 
TA8350, respectively. 

A Technical data for 2N6383, 2N6384, and 2N6385 
are given in RCA bulletin File No. 609. 


MAXIMUM RATINGS, Absolute-Maximum Values: 





2N6648 

2N6649 

2N6650 


* V CBO 

-40 

-60 

-80 

V 

VcerIsus) 





Rgg = 100 Cl 

-40 

-60 

-80 

V 

* v CEO* sus ) 

-40 

-60 

-80 

V 

v CEV (sus) 





V be = -1.5V 

-40 

-60 

-80 

V 

* V EBO 

-5 

-5 

-5 

V 

* 'c 

-10 

-10 

-10 

A 

'cm 

-15 

-15 

-15 

A 

* 'b 

-0.25 

-0.25 

-0.25 

A 

* P T 





T c < 25° C 

70 

70 

70 

W 

Tq > 25°C Derate linearly 


0.56 


W/°C 


* T^Tj -65 to +150 °C 


At distances ^ 1/32 in. (0.8 mm) from 

seating plane for 10 s max 235 °C 

* In accordance with JEDEC registration data format (JS-6 RDF-4) 



TERMINAL DESIGNATIONS 


c 



92CS- 27516 


JEDEC TO-204AA 
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2N6648, 2N6649, 2N6650 

ELECTRICAL CHARACTERISTICS,/^ Case Temperature (Tc) = 25° C Unless Otherwise Specified 


TEST CONDITIONS 

CHARACTERISTIC VOLTAGE CURRENT 
V dc A dc 



LIMITS 


2N6649 


2N6650 I UNITS 





vf 


hfe 

f = 1 kHz 


|hfe| 

f = 1 MHz 


'S/b 
t = 1 s, 
nonrep. 


R 0JC 



^2131 

- 


- 


-40 

- 

-60 

- 

-80 

-40 

- 

22Q 

- 

229 

1000 

100 

20,000 

1000 

100 

20,000 

1000 

100 

- 

-2.8 

—4.5* 

- 

-2.8 

-4.5* 

- 

- 

-2 

-3* 

- 

-2 

-3* 

- 

- 

4 

- 

4 

- 

1000 


1000 


1000 

20 


20 


20 

- 1 

-2.8 

■ 

-1 

-2.8 

■ 

-1 

-2.8 

- 

1.75 

- 

1.75 

- 


’1.75 °C/W 



CASE TEMPERATURE U C )-’C 


Fig. 2 — Derating curve for all types. 


COLLECTOR CURRENT (I c )-A 

92CS- 20697R2 

Fig. 3 — Typical dc beta characteristics for all types. 
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2N6648, 2N6649, 2N6650 



92CS-29323 

Fig. 4 — Maximum operating areas for all types. 



Fig. 5 — Typical small-signal gain for all types. 


1 ~ 18 
£ -16 

l - 4 

S -.2 

3 

° -10 

3: 

-2 

5 

CAS 

E TEMPE 

RATURE 

(T c )• 2‘ 

* 

Hiliil 

Oil 


gg 


jiHiiiiU 

HH:::::: 

ns 

mi 

::::::: 

] c 




HP!fsn 

Oil 

HH 

n 

I 

iiiii 

s ::: 

■: 

iiii 



m 

ill! 

iiiii 

:::: 


« 


81 


IQiil 

Hi! 

iiiii 

»ii 

ill 

iiisBSsX 

HiSE*! 

iiiffl: 


n 


HP 

hm 

OO 

■niiaa 

ni::s:n 

IS 

m 

iiiii 

ae 

tni: 

JjJj 

???;? 

ns: 

jiis 

m 

illiili 

::::::: 

■? 

:: :it! 

il 

o 

U!i: 

SIS 

: 

: 

wm 

:: 4:::a 

■Sill*! 

uc:::::: 

IBHMSK 

fiinHis; 

:::::::::: 

:a 

|ii 

:::: 

ini 

iisis 

iiiii 

mu 

!i»i 

illlilil 

Jrrssi: 

■■■«?? 

::::::: 

innn 

:::3U: 

iiiigji 

iiiOKX 

s»Hii 

i!!Is!I!s! 

CLUB 

iiiii 

mu 

1 


COLLECTOR-TO-EMITTER VOLTAGE (V CE > — V 

V * t 92CS-20873 


Fig. 7 — Typical output characteristics for all types. 


1c 

OLLECTOR-TO-EMITTER VOLTAGE (V CE I— 3 V [ 






-15 F 

: TT 

Wm 










t.,2 j 

44-4 

4444- 










l F 

TT' 

TUT 











- ■ |0 t : 

1L : 

TTTT 


:±yi±=djf^ 









X h 

Tr ‘ 

■44 4 


-44444 — InrS 









BASE CURR 

i « h 

1 

1 


■I 










O -I -2 -3 -4 

BASE-TO-EMITTER VOLTAGE (VBE )_V 

92CS-2087IRI 


Fig. 6 — Typical input characteristics for all types. 



92CS-20872RI 


Fig. 8 — Typical transfer characteristics for all types. 








2N6648, 2N6649, 2N6650 



Fig. 9 — Maximum operating areas for all types at T c = 100° C. 



92CS- 20874 


Fig. 10 — Typical saturation characteristics for all types. 



Fig. 12— Typical saturated switching-time charac- 
teristics for all types. 


V C c*-20V 



Fig. 11 — Circuit used to measure saturated 
switching times. 



Fig. 13— Phase relationship between input current 
and output current showing reference 
points for specification of switching times. 
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File Number 1069 


2N6666, 2N6667, 2N6668 


10-Ampere P-N-P Darlington 
Power Transistors 

40-60-80 Volts, 65 Watts 
Gain of 1000 at 3 A (2N6666) 

Gain of 1000 at 5 A (2N6667, 2N6668) 

Features: 

■ Operates from 1C without predriver 

Applications: 

■ Power switching ■ Audio amplifiers 

■ Hammer drivers 

■ Series and shunt regulators 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The 2N6666, 2N6667 and 2N6668* are monolithic silicon 
p-n-p Darlington transistors designed for low- and medium- 
frequency power applications. The high gain of these devi- 
ces makes it possible for them to be driven directly from 
integrated circuits. They are complementary to the 2N6386, 
2N6387 and 2N6388* 

These devices are supplied in the JEDEC TO-220AB (VER- 
SAWATT) plastic package. 


^Formerly RCA Dev. Nos. TA8204, TA8487 and 
TA8203, respectively. 

^Technical data for 2N6386-2N6388 are given in 
RCA Bulletin File No. 610. 



Fig. 1 — Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


V CBO 

V C ER (sus) 

Rgg = 100 O 

v CEO (sus) 

Vcen/Isus) 

v B e = - 15V 

V EBO 

'c 

'CM 

'b . — 

P T ^ 

T c < 25° C 

T r >25°C derate linearly 

TstgTj • 

T|_ 

At distances ^ 1/8 in. (3.17 mm) 

from case for 10 s max 


2N6666 

2N6667 

2N6668 


-40 

-60 

-80 

V 

-40 

-60 

-80 

V 

-40 

-60 

-80 

V 

-40 

-60 

-80 

V 

-5 

-5 

-5 

V 

-8 

-10 

-10 

A 

-15 

-15 

-15 

A 

-0.25 

-0.25 

-0.25 

A 

65 

65 

65 

W 


0.52 


W/°C 

°C 


— —65 to +1 50 



235 °C 


*ln accordance with JEDEC registration data format (JS-6 RDF-4). 
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2N6666, 2N6667, 2N6668 


ELECTRICAL CHARACTERISTICS, A t Case Temperature (Tq) - 25° C Unless Otherwise Specified 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 
V dc 

CURRENT 

A dc 

2N8666 

2N6667 

2N6668 

UNITS 


V CE 

< 

00 

m 

ic 


MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


ICEO 

-80 



0 

- 

- 

- 

- 

- 

-1 



-60 



0 

- 

- 

- 

-1 

- 

- 



-40 



0 

- 

-1 

- 

- 

_ 

- 

mA 


-80 

1.5 



_ 

_ 

- 

- 

- 

-0.3 

ICEV 

-60 

1.5 



- 

- 

- 

-0.3 

- 

- 



-40 

1.5 



- 

-0.3 

- 

- 

- 

- 


TC = 125°C 

-80 

1.5 



- 

- 

- 

- 

- 

-3 



-60 

1.5 



- 

- 

- 

-3 

- 

- 



-40 

1.5 



- 

— 3_ 

- 

- 

- 

- 


lEBO 


5 

0 


- 

-10 

- 

-10 

- 

-10 

mA 

v CEO(sus) 



-0.2a 

0 

-40 

- 

-60 

- 

-80 

- 


VcER(sus) 

Rbe = W 



-0.2a 


-40 

- 

-60 

- 

-80 

- 

V 

VcEV(sus) 


1.5 

-0.2a 


-40 

- 

-60 

- 

-80 

- 


hFE 

-3 

-3 

-3 


-3a 

-5a 

-8a 


1000 

100 

20,000 

1000 

20,000 

1000 

20,000 



-3 


-10 a 


- 

- 

100 

- 

100 

- 



-3 


-3a 


- 

-2.8 

- 

- 

- 

- 


VBE 

-3 

-3 


-5a 

-8a 


- 

-4.5 

: 

-2.8 

— 

-2.8 

V 


-3 


-10 a 



- 

- 

-4.5 

- 

-4.5 





— 3 a 

-0.006a 


-2 

- 


- 

- 


VcE(sat) 



-5 a 

-8 a 

-O.Oia 

-0.08 a 

- 

-3 

- 

-2 

: 

-2 

V 




-10a 

— 0. 1 a 

- 

- 

- 

-3 

- 

-3 


VF 



8 a 

10a 


- 

4 

- 

4 

— 

4 

V 

hfe 

f = 1 kHz 

-5 


-1 

1 

1000 

_ 

1000 

_ 

1000 

_ 


l h fel 

f = 1 MHz 

-5 


-1 


20 


20 

_ 

20 

_ 


*S/b 

t = 1 s, nonrep. 

-20 




-3.2 

- 

-3.2 

- 

-3.2 

- 

A 

r 0jc 





- 

1.92 

- 

1.92 

- 

1.92 

°C/W 


a Pulsed: Pulse duration = 300 ps, duty factor = 2%. 

*ln accordance with JEDEC registration data format (JS-6 RDF-4). 



Fig . 2 — Derating curve for ai! types. 



Fig. 3 — Typical dc beta characteristics 
for all types. 
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COLLECTOR CURRENT (Tc> 








2N6666, 2N6667, 2N6668 
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COLLECTOR-TO-EMITTER VOLTAGE (Vce)— V 92CS-30I93 

Fig. 9 — Maximum operating areas for all types T c = 100° C. 



Fig. 10— Typical saturation characteristics 
for all types. 



Fig. 12 — Typical saturated switching-time 
characteristics for all types. 



Fig. 11 - Phase relationship between input 
current and output current showing 
reference points for specification 
of switching times. 



20 M s NEGATIVE VOLTAGE 
REP. RATE = 200 Hz 

* X B) AND I B2 ARE MEASURED WITH TEKTRONIX CURRENT 
PROBE P60I9 AND TYPE 134 AMPLIFIER, OR EQUIVALENT 

92CS- 20944RI 

Fig. 13 — Circuit used to measure saturated 
switching times. 
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2N6671, 2N6672, 2N6673 


File Number 1090 


5-A SwitchMajC 
Power Transistors 

High-Voltage N-P-N Types for Off-Line 
Power Supplies and Other High-Voltage 
Switching Applications 

Features: 

■ High-temperature parameters guaranteed 

■ Fast switching speed 

m High voltage ratings: Applications: 

Vcex = 350 V to 450 V ■ Off-line power supplies 

■ Low Vce (sat) at lc- 5 A u High-voltage inverters 

■ Steel hermetic TO-204AA package ■ Switching regulators 


TERMINAL DESIGNATIONS 



92CS- 27516 


JEDEC TO-204AA 


The 2N6671, 2N6672, and 2N6673* SwitchMax series of 
silicon n-p-n power transistors feature high-voltage capability, 
fast switching speeds, and low saturation voltages, together 
with high safe-operating-area (SOA) ratings. They are specially 
designed for use in off-line power supplies and are also well 
suited for use in a wide range of inverter or converter circuits 
and pulse-width-modulated regulators. These high-voltage, 
high-speed transistors are 1 00-per-cent tested for parameters 
that are essential to the design of industrial high-power 


•Formerly RCA8767, RCA8767A, and RCA8767B, respectively. 


switching circuits. Switching times, including inductive turn- 
off time, and saturation voltages are guaranteed at 125°C to 
provide information necessary for worst-case design. 

The 2N6671, 2N6672, and 2N6673 series transistors are 
supplied in steel JEDEC TO-204AA hermetic packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


V CE V 

V BE =-1.5V 
Vqex (Clamped) 


-1 .5 V 


V 


'BE = 

‘'CEO 

EBO 

I c (sat ) 

'c 

'cm 

•b 

P T 

T c upto25°C 

Tq above 25°C, derate linearly 

T Stfl- T j 

T L 

At distance ^ 1/16 in. (1.58 mm) from 
seating plane for 10 s max 


2N6671 

2N6672 

2N6673 


450 

550 

650 

V 

350 

400 

450 

V 

300 

350 

400 

V 


ft . 


V 


5 


A 


a 


A 


in 


A 


4 


A 


isn _ 


W 


n rr _ 


_ w/°c 


— -65 to 200 


- °C 


235 


- °C 


In accordance with JEDEC registration data. 


2-186 



2N6671, 2N6672, 2N6673 



ELECTRICAL CHARACTERISTICS 


TEST CONDITIONS 
CHARAC- VOLTAGE [CURRENT 
TERISTIC V dc A dc 



* In accordance with JE DEC registration data. c Vq 0 value. e lg = — lg 

a Pulsed: pulse duration = 300 ms, duty factor ^ 2%. d v = 1 25 V t = 20 jus 2 
^ CAUTION: The sustaining voltage Vq£q(sus) ^ ^ 

and MUST NOT be measured on a curve tracer. 
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2N6671, 2N6672, 2N6673 



COLLECTOR CURRENT <I C )-A 

92CS-Z9984 

Fig. 7 — Typical base-to-emitter saturation voltage as 
a function of collector current for all types. 


COLLECTOR CURRENT (I c ) —A 

92CS-29963 

Fig. 8 — Typical base-to-emitter voltage as a function 
of collector current for all types. 


POWER 

TRANSISTORS 







CLAMPED - TURN- OFF, FALL, AND RISE 


2N6671, 2N6672, 2N6673 



STORAGE TIME (t. 










2N6671, 2N6672, 2N6673 



EMITTER-TO-BASE VOLTAGE (V EB ) — V 

92CS — 29992 



COLLECTOR-TO-EMITTER VOLTAGE 


92CS-30455 


Fig. 15 — Typical common-base input or output 
capacitance characteristics as a func- 
tion of collector-to-base voltage or 
emitter-to-base voltage for all types. 



Fig. 17 — Oscilloscope display for measurement of 
clamped induction switching time (t c ). 


Fig. 16 — Maximum operating conditions for switching 
botwoon saturation and cutoff. 



CM 


«a-A-B 
t r - B-C 
t, * X-Y 
tf ’ Y-Z 

•TRANSITION * X-W 
NOTE- TRANSITION TIME 
FROM 90% l B , TO 90% l 02 
MUST BE LESS THAN0 3»js 


92CS-30458. 


Fig. 18 — Phase relationship between input and output 
currents showing reference points for 
specification of switching times. 


O.OOI /lF; 



5 A 

15 n 

150 

CLAMPED VcFX RATING 

8 A 

50 

5 0 

VCEO - 100 V 


S1TL 


MIN 

FREQ =500 Hz 


Ql, Q2 = 2N6354 
Q3 = 2N3762 
04, Q5, 

06,07 = CA3725 QUAD 
TRANSISTOR 
ARRAY 

* THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 

** KELVIN (SENSING) 
CONNECTIONS 
NOTE: BATTERY SYMBOLS V CC ,V B) ,V B2 , 

V b( clAMP) INDICATE RIGOROUSLY FILTERED 
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST t r AND t f TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT 

NOTE: SWI CLOSED FOR t r , t, , tf. SWI OPEN FOR t c . 

92CM-30458 


Fig. 19 — Circuit for measuring switching times. 
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2N6674, 2N6675 


File Number 1164.1 


10- A SwitchMaX 


TERMINAL DESIGNATIONS 


Power Transistors 

High-Voltage N-P-N Types for Off-Line 
Power Supplies and Other High-Voltage 
Switching Applications 

Features: 

■ Fast switching speed 

■ High voltage ratings: 

V C ex=350 V to 450 V 

■ Low 1/cEfsafJ at l c =10 A 


Applications: 

■ Off-line power supplies 

■ High-voltage inverters 

■ Switching regulators 


c 



2N6674 

2N6675 


The 2N6674 and 2N6675 SwitchMax series of silicon n-p-n 
power transistors feature high-voltage capability, fast switch- 
ing speeds, and low saturation voltages, together with high- 
safe-operating-area (SOA) ratings. They are specially 
designed for off-line power supplies, converter circuits, and 
pulse-width-modulated regulators. These high-voltage, high- 
speed transistors are tested for parameters that are essen- 
tial to the design of high-power switching circuits. Switching 


times, including inductive turn-off time, and saturation volt- 
ages are specified at 100°C to provide information neces- 
sary for worst-case design. 

The 2N6674 and 2N6675 transistors are supplied in steei 
JEDEC TO-204AA hermetic packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 



2N6674 

2N6675 


*VcEV 




Vbe=-1.5 V 

450 

650 

V 

k V C Ex(Clamped) 




Vbe=-1.5V 

350 

450 

V 

‘VcEO 

300 

400 

V 

>\/ EBO 

7 


V 

lc(sat) 

10 


A 


15 


A 


Icm 20 A 


Pt 

T c up to 25° C 175 


W 

T c above 25°C, derate linearly 

1 1 

\N/ 6 C 

T s tg. Tj 

-65 to 200 

— °C 

T l 



At distance > 1/16 in. (1.58 mm) from 



seating plane for 10 s max 

235 

_ °c 

TL 



At distance > 1/8" in. (3.17 mm) from 



seating plane for 10 s max 


°c 


*ln accordance with JEDEC registration data (2N6674, 2N6675 only). 
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2N6674, 2N6675 


ELECTRICAL CHARACTERISTICS 



| TEST CONDITIONS 

| LIMITS 


CHARACTERISTIC 



2N6674 ' 

2N6675 

UNITS 



MMMM 

rmirmi 




T c =25°C 



a Pulsed: pulse duration=300 /js, duty factor < 2%. 

b CAUTION: The sustaining voltage Vceo(sus) and Vcex MUST NOT be measured on a curve tracer. 
*ln accordance with JEDEC registration data (2N6674, 2N6675 only). 
c Vcb value. 
d V cc =135 V, t p =20 yt/s. 
e I B 1 =— Ib2- 
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2N6674, 2N6675 



Fig. 1 - Maximum operating areas for all types (T c = +25°C) 



0 25 50 75 100 125 150 175 200 225 250 

CASE TEMPERATURE (T c )— »C 


Fig. 2 - Dissipation and l s/b derating curves for2N6674 and 2N6675. 



Fig. 3 - Typical thermal-response characteristic for all types. Fig. 4 - Typical dc beta characteristics for all types. 


2 - 






2N6674, 2N6675 



Fig. 5 - Typical collector-to-emitter saturation voltage characteristics Fig. 6 - Typical base-to-emitter saturation voltage characteristics for 
for all types. all types. 


CM 



COLLECTOR CURRENT (I c ) —A COLLECTOR-TO-EMITTER VOLTAGE (V CE ) — V 


Fig. 7 - Typical small-signal forward current transfer ratio character - Fig. 8 - Typical output characteristics for all types, 

istic for all types (f= 5MHz). 



O 4 8 12 16 0 2 4 6 8 10 12 14 16 

COLLECTOR CURRENT (I c )— A COLLECTOR CURRENT (I c ) - A 

92CS- 30373 92CS-30379 


Fig. 9 - Typical saturated-switching-time characteristics at Tj = 2&C Fig. 1 0 - Typical saturated-switching-time characteristics at 

as a function of collector current for all types. Tj= 1 0CPC as a function of collector current for all types. 
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2N6674, 2N6675 



Fig. 11 - Typical saturated-switching-time characteristics at 

Tj= 10CPC as a function of collector current for all types. 



Fig. 12 - Typical saturated-switching-time characteristics as a 
function of junction temperature for ali types. 
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COLLECTOR- TO -DASE VOLTAGE (V CB ) — V OR 
EMITTER-TO-OASE VOLTAGE (V EB )— V 


Fig. 13 - Typical common-base input (C ib0 ) or output (C obo ) 
capacitance characteristics for all types. 



CLAMPED COLLECTOR -TO- EMITTER 
VOLTAGE [V C EX (CLAMPED)] —V 


Fig. 14 - Maximum operating conditions for switching between 
saturation and cutoff for all types. 


O.OOI /IF: 



NON IND 
AAA/ 1 


Ql, Q2 = 2N6354 
Q3 = 2N3762 
Q4.Q5, 

Q6,Q7 = CA3725 QUAD 
TRANSISTOR 
ARRAY. 

* THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 
* * KELVIN SENSING 
CONNECTION 

NOTE : BATTERY SYMBOLS V CC , V B , ,V B2 , 

V B ( CLAMP) INDICATE RIGOROUSLY FILTERED 
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST t r AND t f TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 

NOTE: SWI CLOSED FOR t r , t s , t f . SWI OPEN FOR t c . 


FREQ =500 Hz 


Fig. 15 - Circuit for measuring switching times. 
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2N6674, 2N6675 


WAVEFORMS 



BE LESS THAN 0.6 m»- 


Fig. 16 - Oscilloscope display for normalized measurement of Fig. 1 7 - Phase relationship between input and output currents show- 

clamped inductive switching time (tc). ing reference points for specification of switching times. 
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2N6676, 2N6677, 2N6678 


File Number 1 1 65.1 


15-A SwitchMaX Power Transistors 


TERMINAL DESIGNATIONS 


High-Voltage N-P-N Types for Off-Line Power Supplies and 
Other High-Voltage Switching Applications 


Features: 

■ Fast switching speed 

■ High voltage ratings: 

Vcex = 350 V to 450 V 

■ Low Vce {sat) at lc= 15 A 


Applications: 

■ Off-line power supplies 

■ High-voltage inverters 

■ Switching regulators 



92CS- 27516 

JEDEC TO-204AA 


2N6676 

2N6677 

2N6678 


The 2N6676 and 2N6677 and 2N6678 Switch Max series of 
silicon n-p-n power transistors feature high-voltage capabil- 
ity, fast switching speeds, and low saturation voltages, 
together with high-safe-operating-area (SOA) ratings. They 
are specially designed for off-line power supplies, converter 
circuits, and pulse-width-modulated regulators. These high- 
voltage, high-speed transistors are tested for parameters 
that are essential to the design of high-power switching cir- 
cuits. Switching times, including inductive turn-off time, and 
saturation voltages are specified at 100°C to provide infor- 
mation necessary for worst-case design. 

The 2N6676, 2N6677 and 2N6678 transistors are supplied 
in steel JEDEC TO-204AA hermetic packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


2N6676 2N6677 2N6678 


VcEV 

Vbe = -1.5 V 

Vcex (Clamped) 

Vbe = -1.5 V 

VcEO 

Vebo 

Ic(sat) 

Ic 

IcM 

Ib 

Pr 

T c up to 25° C 

Tc above 25° C, derate linearly 

Tsto, Tj 

T l 

At distance > 1/16 in. (1.58 mm) from 

seating plane for 10 s max 

T L 

At distance > 1/8" in. (3.17 mm) from 
seating plane for 10 s max 


450 

550 

650 

V 

350 

400 

450 

V 

300 

350 

400 

V 


8 . 


V 


15 


A 


15 


A 


20 


A 


5 . 


A 


175 


W 


1 


_ W/°C 


_ -65 to 200 _ 


°C 


235 °C 

°C 


* In accordance with JEDEC registration data (2N6676, 2N6677, 2N6678 only). 
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2N6676, 2N6677, 2N6678 

ELECTRICAL CHARACTERISTICS 



TEST CONDITIONS 

LIMITS 1 

' 

CHARACTERISTIC 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N6676 

2N6677 

2N6678 

UNITS 


E29KZ9 

lc | Ib 

rrTTTiP7?Hi 

[IdiiaiuLui 




Tc-25° C 



a Pulsed: pulse duration=300 /vs, duty factor < 2%. 

b CAUTION: The sustaining voltage V C eo(sus) and V C ex MUST NOT be measured on a cyrve tracer. 
*ln accordance with JEDEC registration data (2N6676, 2N6677, 2N6678 only). 
c Vcb value. 
d V cc =200 V, t p =20/is. 
e 1 81 =— Ib2- 

Collector clamped to V C ex. 
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NORMALIZED TRANSIENT THERMAL RESISTANCE 


2N6676, 2N6677, 2N6678 


Iq(MAX) pulse 


I C (MAX) CONTINUOUS 


DC OPERATION 


DISSIPATION LIMITED 


* FOR SINGLE 


NONREPETITIVE 


|ggi!iiiiijiiiiiiii!ii!iiiii!illl 


jifflBSBBEBBill 


u’liiiiinaaaii (■■■■■■aiik' 


o [CASE TEMPERATURE (T C ) =25° C 
1 j | (CURVES MUST BE DERATED LINEARLY 
O B WITH INCREASE IN TEMPERATURE) 




I »CEO (MAX>300V (2N 6676, RJH6676) 
VcEO (MAX ) “ 350 V(2N6677, RJH6677) 
Vc E otM AX .) = 40°V(2N6678,RJH6678) 


ISSSSS^iSliiii ill* '!i iiSiSiS sss H 

iiaaiiiniiiiii im at n iiiimiiii rag ji 


I 10 100 

COLLECTOR-TO-EMITTER VOLTAGE (V C e) — V 

Fig. 1 - Maximum operating areas for all types (T c = +2&C) 



0 25 50 75 100 125 150 175 200 225 250 

CASE TEMPERATURE (T C ) — *C 

Fig. 2 - Dissipation and l s/b derating curves for 2N6676 and 2N6677 
and 2N6678. 
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PULSE WIDTH (to) — • 

Fig. 3 - Typical thermal-response characteristic for all types. 



COLLECTOR CURRENT (Ic) — A 

Fig. 4 - Typical dc beta characteristics for all types. 
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2N6676, 2N6677, 2N6678 



Fig. 11 - Typical saturated-switching-time characteristics at 

Tj = 10CPC as a function of collector current for all types. 



Fig. 12 - Typical saturated-switching-time characteristics as a 
function of junction temperature for all types. 
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10 IO 2 IO 5 


COLLECTOR -TO -BASE VOLTAGE (V C b) — V OR 
EMITTER-TO-BASE VOLTAGE (V EB )— V 

Fig. 13 - Typical common-base input (C ibo ) or output (C obo ) 
capacitance characteristics for all types. 



CLAMPED COLLECTOR -TO- EMITTER 
VOLTAGE [V CEX (CLAMPED)] —V 


Fig. 14 - Maximum operating conditions for switching between 
saturation and cutoff for all types. 


0.001 ftF 



FREQ =500 Hz 


V B2 ^ 
ADJ. FOR I B2 


NON IND 
AAA/ 1 


Ql, Q2 > 2N6354 
Q3 = 2N3762 
04, Q5, 

Q6,Q7 = CA3725 QUAD 
TRANSISTOR 
ARRAY. 

* THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 
* * KELVIN SENSING 
CONNECTION 

BATTERY SYMBOLS V cc , V B | ,V B2 , 

V B (clAMP) INDICATE RIGOROUSLY FILTERED 
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST t r AND t f TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 

SWI CLOSED FOR t r , t s , tf. SWI OPEN FOR t c - 


Fig. 15 - Circuit for measuring switching times. 




92CS-30369RI 


Fig. 16 - Oscilloscope display for normalized measurement of 
clamped inductive switching time (tj. 


2N6676. 2N6677, 2N6678 


WAVEFORMS 



t^-A-B t, ■ X— Y 

V - B-C t< - Y-Z 

'transition " X-W 
NOTE: TRANSITION TIME 
FROM BOX l Bl TO BOX 1^ MUST 

BE LESS THAN 0.5 n». 92CS-3038IRI 


Fig. 1 7 - Phase relationship between input and output currents show- 
ing reference points for specification of switching times. 
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2N6686, 2N6687, 2N6688 


File Number 1171.1 


TERMINAL DESIGNATIONS 


25-A SwitchMax Power Transistors 

N-P-N Types for Power Supplies and Other High Voltage 
Switching Applications 

Features: 

■ High-temperature parameters guaranteed 
m Fast switching speed 
m Low Vce ( sat) 


(FLA&QE) 



JEDEC TO-204AA 


The 2N6686 and 2N6687 and 2N6688* SwitchMax series of 
silicon n-p-n power transistors feature high-voltage capabil- 
ity, fast switching speeds, and low saturation voltages, 
together with high-safe-operating-area (SOA) ratings. They 
are specially designed for off-line power supplies, converter 
circuits, and pulse-width-modulated regulators. These high- 
current, high-speed transistors are 100% tested for parame- 
ters that are essential to the design of high-power switching 
circuits. Switching times, including inductive turn-off time, 
and saturation voltages are guaranteed at 125°C as well as 

MAXIMUM RATINGS, Absolute-Maximum Values: 


at 25°C, to provide information necessary for worst-case 
design. 

The 2N6686, 2N6687 and 2N6688 transistors are supplied 
in steel JEDEC TO-204AA hermetic packages. 


'Formerly RCA Dev. Type Nos. TA9119A, TA9119B, 
TA9119C, respectively. 



2N6686 

2N6687 

2N6688 


* VCEV 





V SE = -1.5 V 

260 

280 

300 

V 

* Vcex (Clamped) 





V BE = -1 .5 V 

210 

230 

250 

V 

* Vceo 

160 

180 

200 

V 



8 


V 

Ic(sat) 

25 

25 

20 

A 

* lc 

25 

25 

20 

A 

i cw 


50 


A 



... fi ... _ 


A 

* Pt 





T c up to 25° C 


, 200 


W 

Tp ahovfi ?5°C darata linaarly 


1.14 


W/°( 



_ -65 to 200 _ 


°C 

* Tl°' 





At distance > 1/16 in. (1.58 mm) from 





seating plane for 10 s max 


235 


°C 


* In accordance with JEDEC registration data (2N6686, 2N6687, 2N6688 only). 
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2N6686, 2N6687, 2N6688 


ELECTRICAL CHARACTERISTICS T c = 25 °C 


1 


TEST CONDITIONS 

LIMITS 


1 

CHARACTERISTIC 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N6686 

2N6687 

2N6688 

UNITS 



V ce 

V BE 

lc 

Ib 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


I 

ICEV 

260 

-1.5 

— 

— 

— 

50 

— 

— 

— 

— 


1 


280 

-1.5 

- 

- 

- 

- 

— 

50 

— 

- 

a*a 

■ 


300 

-1.5 

— 

— 


— 

— 

— 

— 

50 


Iebo 

— 

-8 


— 

— 

100 

— 

100 

- 

100 


* 

V CE o(sus)b 

— 

— 



160 

— 

180 

- 

200 

- 

V 

* 

h F E 

2 

— 

1 a 

— 

30 

— 


mm 



■ 



2 

— 

10 a 

— 

25 

100 








2 

— 

20 a 

— 

— 

— 

— 

g&fl 


mSm 

llsil 



2 


25 a 

— 

15 

— 

15 

— 

— 

- 


* 

V B E(sat) 

— 


20 a 

2 

— 

— ' 

- 

- 

— 

1.8 




— 

— 

25 a 

2.5 

— 

1.8 

— 

1.8 

- 

— 


* 

VcE(sat) 

— 

— 

20 a 
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2N6686, 2N6687, 2N6688 


ELECTRICAL CHARACTERISTICS T c = 25° C 




LIMITS 

■| 

CHARACTERISTIC 


CURRENT 

Adc 

2N6686 

2N6687 

2N6688 



Vce 

Vbe 

lc 

D 


Max. 

Mln. 




1 

ICEV 

260 

-1.5 

— 

— 

— 

0.5 

■HH 

bhh 


■ 



280 

-1.5 

— 

— 

— 

— 



1 


mA 


300 

-1.5 

— 

— 

— 

— 

| 

HP 

Hi 



VcE(sat) 


g 

208 

2 

P| 

- 

g 


PI 


g 




25a 

2.5 


1.5 




^H 



pi 

mm 

20 

2 

Pjlff 

— 

pi 


g 





KSI 

25 

2.5 

|9|| 

0.8 




H9 


t.« 

■9B 

mm 


2 

PPM 

— 

HHHj 

— 

PI 

2.5 




Bll 


2.5* 

HH 

2.5 

H9p 

2.5 


— 


t,d 

■ 

mm 

20 

2 

g 

— 

1911 


■HI 




p 

■9 

_ 25 

2.5 e 


0.8 

f§pjp 




t c Vcc = 80V, 

L = 25 pH, R c < 4 O, 

■ 

■ 


3 e 

■ 


■ 


■ 

0.8 


Collector Clamped 
to Vcex 

■ 

■ 


3 e 

■ 

0.8 

■ 

0.8 

■ 

— 


R0jc 2N6686, 

2N6687, 2N6688 

10 

- 

5 

I 

- 

0.875 

— 

0.875 


0.875 

°c/w 


* In accordance with JEDEC registration data. c V C b value. 

a Pulsed: pulse duration = 300 //s, duty factor < 2%. d V C c = 80 V, t p = 20 ps. 

b CAUTION: The sustaining voltage Vceo(sus) and Vcex MUST NOT be e l Bl = -Ib 2 . 

measured on a curve tracer. 
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Fig. 1 - Maximum operation areas of all types. 
(T c = 25°). 
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2N6686, 2N6687, 2N6688 



Fig. 2 - Dissipation and 1$^ derating curves for 2N6686 and 2N6687 
and 2N6688. 


NORMALIZED TRANSIENT THERMAL RESISTANCE 
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PULSE WIDTH (t p ) — S 92CS-30387 


Fig. 3 - Typical thermal-response characteristic for all types. 



CM 



COLLECTOR CURRENT (I c ) — A 92CS-3I452 

Fig. 4 - Typical dc beta characteristics for all types. 



Fig. 5- Typical collector-to-emitter saturation voltage characteristics Fig. 6 - Typical base-to-emitter saturation voltage characteristics for 

for all types. all types. 


2-207 


POWER 

TRANSISTORS 





2N6686, 2N6687, 2N6688 


CASE TEMPERATURE (T c ) ■ 25*C 
COLLECTOR - TO - EM ITT ER VOLTAGE ( V CE ) = 10 V 




::::: 


HR HI 

:::is Hi:::!::::::::::!::::::::::::: 
::::: 

si::: 


COLLECTOR CURRENT (IN- 


CASE TEMPERATURE (T c ) ■ 25*C 


MifiiiH! 



COLLECTOR-TO -EMITTER VOLTAGE (V CE ) — V 92CS-3I 


Fig. 7 - Typical small-signal forward current transfer ratio character- 
istic for all types (f= 5MHz ). 


Fig. 8 - Typical output characteristics for all types. 



W l0 g CASE TEMPERATURE (T c )> 25*C 
I Ib=Ic/'0 

i. 6 I B .-lB 2 VCC-80V 



COLLECTOR CURRENT ( I c ) — A (' 9 2 cs-3I437 


COLLECTOR CURRENT (I C )— A 


Fig. 9 - Typical clamped turn-off time characteristics for all types. 


Fig. 10- Typical saturated-switching-time characteristics as a 
function of collector current for all types. 
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COLLECTOR CURRENT (Ic) — A 92CS-3I460 


10 100 400 

COLLECTOR -TO -BASE VOLTAGE (V CB )— V OR 

EMITTER -TO -BASE VOLTAGE (V EB )— V 9 2CS -3|45S 


Fig. 11 - Typical saturated-switching-time characteristics at 

T c - 125°C as a function of collector current for all types. 


Fig. 12 - Typical common-base input (C ibo ) or output (C obo ) 
capacitance characteristics for all types. 








2N6686, 2N6687, 2N6688 



CLAMPED COLLECTOR -TO -EMITTER 
VOLTAGE [V CEX (CLAMPED)]— V 

92CS-3I46IRI 


rjg. 13 - Maximum operating conditions for switching between 
saturation and cutoff for ail types. 



Fig. 14 - Oscilloscope display for normalized measurement of 
clamped inductive switching time (tj. 
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2N6702, 2N6703, 2N6704 


File Number 1187 


High-Current, Silicon N-P-N 
VERSAWATT Transistors 

Switching Applications 

Features: 

■ Fast switching speed at temperatures up to 125° C 

■ Low VcBisat) 

■ VERSAWATT plastic package 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The 2N6702, 2N6703 and 2N6704? epitaxial-base silicon 
n-p-n power transistors which feature fast switching speeds, 
low saturation voltages, and high safe-operating-area (SOA) 
ratings. They are specially designed for converters, in- 
verters, pulse-width-modulated regulators and a variety of 
power switching circuits. 

The 2N6702, 2N6703, and 2N6704 transistors are supplied 
in the JEDEC TO-220AB (RCA VERSAWATT) plastic 
packages. 


•Formerly RCA Dev. Tyoe Nos. TA9164A, TA9164B : TA9lfi4C ; 
respectively. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

* VcEV 

Vbe = -1.5 V 

* Vceo 

Vebo .. 

ic(sat) 

* lc 

•CM 

* l B 

* Pt 

T c up to 25° C 

T c above 25° C Derate Linearly 

T«to. Tj 

* T l 

At distance > 1/8 in. (3.16 mm) from seating plane for 10 s max 


2N6702 

2N6703 

2N6704 


140 

160 

180 

V 

90 

110 

130 

V 


7 


V 

5 

5 

4 

A 


7 


A 


10 


A 


5 


A 


50 


W 


0.4 


W/°C 


-65 to 150 


°C 


235 


°C 


*ln accordance with JEDEC registration data. 
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ELECTRICAL CHARACTERISTICS, at Case Temperature T c = 25°C Unless Otherwise 
Specified 




TEST CONDITIONS 

LIMITS 



CHARAC- 

VOLTAGE 

CURRENT 









TERISTIC 

Vdc 

Adc 

2N6702 

2N6703 

2N6704 

UNITS 



< 

o 

m 

LU 

CD 

> 

eh 

E9 




Max. 






19 

m 



■ 

100 

a 

_ 

B 

— 


* 





r 

1 

- 


100 


- 

H A 



■rail 


33 


1 

- 

3 

- 

B 

100 




mj 

BS 

■ 

3 

b 

1 

B 

B 

B 

- 









- 


B 

B 

- 



■raS 



■ 

i 

- 

B 

B 

i 

1 

mA 

* 

'ebo 


b 

0 




- 


- 

Hjjjj 

HA 

* 

V C EO (sus,b 



0.01 a 

0 

on 

- 

mi 

- 

mu 

- 

V 



2 

■ 

0.2a 

1 

30 

B 

E| 

B 

30 

B 

9 B 

* 

h FE 

2 

mm 

4a 


- 


3 

■ 

20 

B 

- 3 


2 


53 


20 

B 


Hi 

- 

■ 

9 


Vg E (sat) 



43 

0.4 

n 




BB 

1.4 


* 



53 

0.5 

H 

1.5 

B 

1.5 

9 





■ 

H 

43 

ESI 


— 

B 

B 


0.7 

V 

* 

VQ E (sat) 

1 

1 

53 


■ 

0.8 

B 

•ri-M 

B 

B 






73 

ESI 

B 

1.5 

B 

B3 

E 

B 



•s/b 

20 


2.5 


1 

- 

1 

- 

1 

- 

n 

♦ 

|h fe | 

10 


0.5 


10 

40 

10 

40 

10 

40 

m 


f = 5 MHz 










0.5 



Ki?il 


200 


200 

MHz 

* 

^obo 

f = 0.1 MHz 

10C 


■ 


50 

150 

50 

150 

50 



* 

t d d 


B 

4 

5 

0.4 

0.5 

H 

0.1 

B 

0.1 

B 

0.1 

■ 

* 

td 


-4 

4 

0.4 

B 

- 

B 

- 

B 

0.25 

I 


r 



5 

0.5 

BE 

0.25 

B 

0.25 

B 

99 

9 

* 

t d 


-4 

4 

0.4 e 

9 

B 

B 

- 

B 


■ 


s 



5 

0.5 e 


B 

a 

1 




* 

t f d 


-4 

4 

5 

0.4 e 

0.5 e 

- 

0.5 

B 

0.5 

B 

0.5 

■ 

* 

R 0JC 

4 


5 


- 

ESI 

-i 

2.5 

- 

B 

°c/w 


* In accordance with JEDEC registration data. 
a Pulsed: pulse duration = 300 jus, duty factor ^2%. 

b CAUTION: The sustaining voltage V CE0 (sus) MUST NOT 
be measured on a curve tracer. 


C V CB va,ue - 

d V cc = 70 V, t p = 20 ms 
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2N6702, 2N6703, 2N6704 



COLLECTOR-TO-EMITTER VOLTAGE (V CF )- V I 

1 92CS-3I848 


Fig. 1 — Maximum operating areas for all types 
(T C = 25°C). 



COLLECTOR-TO-EMITTER VOLTAGE (V^-V 

92CS-3I849 

Fig. 2 — Maximum operating areas for all types 
( T c = 100°C). 
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2N6702, 2N6703, 2N6704 
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92CS-3I843 


Fig. 9 — Typical output characteristics for all types. 



Fig. 10— Typical saturated-switching-time charac- 
teristics as a function of collector current 
for all types (T q = 25° C). 



Fig. 11 — Typical saturated-switching-time charac- 
teristics as a function of collector current 
for all types (Tq = 125°C). 
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4 6 8 


4 6 8 1 , 

I0 3 


COLLECTOR -TO- BASE VOLTAGE (V CB )-V OR 
EMITTER-TO-BASE VOLTAGE <V EB )-V 92CS- 31846 

Fig. 12 — Typical common-base input (Cj£, 0 ) or 

output ( C 0 fr 0 ) capacitance characteristic 
for all types. 


ADJ. FOR IBI 
I5A.2W V BI. 
AAAr-dlie-, 


0.001 /xF=jr 


2 °ITL 


FREQ =500 



R c = 15-2011, IOW 
NON IND 


v cc c -M 

70 V 


Ql, Q2 = 2N6354 
Q3 = 2N3762 
Q4.Q5, 

Q6,Q7 = CA3725 QUAD 
TRANSISTOR 
ARRAY. 

* THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 
* * KELVIN SENSING 
CONNECTION 


BATTERY SYMBOLS V cc , Vg| ,V B2 , 

V B (cLAMP) INDICATE RIGOROUSLY FILTERED 
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST t r AND t f TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 

92CM- 31847 


Fig. 13 - Circuit for measuring switching times. 
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2N6702, 2N6703, 2N6704 



tj-A-B t, * X— Y 92CS- 3038IRI 

V B-C tf - Y-Z 

^transition “ W 

NOTE: TRANSITION TIME 

FROM 90% l Bl TO 90% 1^ MUST 

BE LESS THAN 0.5 fit. 


Fig. 14 — Phase relationship between input and 
output currents showing reference 
points for specification of switching 
times. 
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2N6738, 2N6739, 2N6740 


File Number 1291 


5-a SwitchMajf 

Power Transistors 

High-Voltage N-P-N Types for Off-Line 
Power Supplies and Other High-Voltage 
Switching Applications 


Features: 


High-temperature parameters guaranteed 
Fast switching speed 
High voltage ratings: 

1/cex = 350 V to 450 V 
Low Vce (sat) at / c = 5 A 
VERS AW ATT package 


Applications: 

■ Off-line power supplies 
u High-voltage inverters 

■ Switching regulators 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The 2N6738, 2N6739, and 2N6740 # SwitchMax series of 
silicon n-p-n power transistors feature high-voltage capability, 
fast switching speeds, and low saturation voltages, together 
with high safe-operating-area (SOA) ratings. They arespecially 
designed for off-line power supplies and are also well suited 
for use in a wide range of inverter or converter circuits and 
pulse-width-modulated regulators. These high-voltage, high- 
speed transistors are 1 00-per-cent tested for parameters that 


are essential to the design of industrial high-power switching 
circuits. Switching times, including inductive turn-off time, 
and saturation voltages are guaranteed at 125°C to provide 
information necessary for worst-case design. 

The 2N6738, 2N6739, and 2N6740 series transistors are 
supplied in the JEDEC TO-220AB package. 


•Formerly Dev. Type Nos. TA9141A, TA9141B, and TA9141C, 
respectively. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


* V CEV 

V BE =— 1.5 V 

* VcEX(Clamped) 

V BE =— 15V 

* v CEO 

* v EBO 

Ic(sat) 

* 'C 

'CM 

* 'B 

* p T 

Tq up to 25° C 

Tq above 25° C, derate linearly 

T stg- T J / 

* T L 

At distance > 1/8" in. (3.17 mm) from 

seating plane for 10 s max 

*ln accordance with JEDEC registration data. 


2N6738 

2N6739 

2N6740 


450 

550 

650 

V 

350 

400 

450 

V 

300 

350 

400 

V 


8 V 

5 A 

8 A 

10 A 

4 A 


100 - W 

_ 0.8 W/°C 

-65 to 150 °C 


235 


°C 
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ELECTRICAL CHARACTERISTICS 


2N6738, 2N6739, 2N6740 





*ln accordance with JEDEC registration data. c VCB va ^ ue - e *Bi = — • B2' 

a Pulsed: pulse duration = 300 /js, duty factor < 2%. d VQQ = 125 V, t p = 20 fjs. 

^CAUTION: The sustaining voltage Vqeo( sus ) 


and Vqex MUST NOT be measured on a curve tracer. 
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PERCENTAGE OF MAXIMUM DISSIPATION AT Tc=25°C OR I 


2N6738, 2N6739, 2N6740 



1 10 c H ° ° 100 
COLLECTOR-TO-EMITTER VOLTAGE (V c£ )- V 

92CM-33694 

Fig. 1 — Maximum operating areas for all types (Tc = 25° C). 



92CS- 19663 

Fig. 2 — Dissipation and derating curve for all 
types. 



Fig. 3 — Typical thermal-response character- 
istic for all types. 



Fig. 4 — Typical dc beta characteristics for all 
types. 



Fig. 5 — Typical collector-to-emitter saturation 
voltage as a function of collector 
current for all types. 













CLAMPED-TURN-OFF, FALL, AND RISE 


2N6738, 2N6739, 2N6740 


COLLECTOR -TO- EMITTER 
VOLTAGE (V C e>-3V 
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2N6738, 2N6739, 2N6740 
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mm 


0 1 2 3 4 5 6 

COLLECTOR CURRENT (I C ) — A 


92CS-I9990RI 

Fig. 12— Typical saturated switching time 
characteristics for all types. 



Fig. 13 — Typical saturated switching time 

characteristics as a function of case 
temperature for all types. 



92CS- 29992 


Fig. 14 — Typical common-base input or output 
capacitance characteristics as a 
function of collector-to-base voltage or 
emitter-to-base voltage for all types. 



COLLECTOR-TO-EMITTER VOLTAGE 


Fig. 15 — Maximum operating conditions for 
switching between saturation and 
cutoff. 



Fig. 16 — Oscilloscope display for measurement 
of clamped induction switching-time 

(to)- 



Fig. 17 — Phase relationship between input and 
output currents showing reference 
points for specification of switching 
times. 


2-220 




1 


2N6738, 2N6739, 2N6740 



5 A 

15 n 

15 SI 1 

CLAMPED VcEX RATING 

8 A 

5n 

5£2 

VCEO - 100 V 


FREQ =500 Hz 


V B2 -4r NOTE: SWI CLOSED FOR t r , t 
ADJ. FOR I B2 


Ql, Q2 = 2N6354 
Q3 « 2N3762 
Q4.Q5, 

06, Q7 = CA3725 QUAD 
TRANSISTOR 
ARRAY. 

* THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 

** KELVIN (SENSING) 
CONNECTIONS 
BATTERY SYMBOLS V CC , V Bj ,V B2 , 

V B(C laMP) INDICATE RIGOROUSLY FILTERED 
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST t r AND t f TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 

tf . SWI OPEN FOR t c . 


92CM-30458 


CM 


Fig. 18 — Circuit for measuring switching times. 
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2N6751, 2N6752, 2N6753, 2N6754 


File Number 1244 


5-A SwitchMajf 
Power Transistors 

High-Voltage N-P-N Types for 240 V Off-Line 
Power Supplies and Other High-Voltage 
Switching Applications 


Features: 

■ High-temperature parameters guaranteed 

■ Fast switching speed 

■ High voltage ratings: 

1/cex = 450 V- 550 V 

■ Low Vqe (sat) atic-5A 
■| Steel hermetic TO-204AA package 


Applications: 

■ Off-line power supplies 

■ High-voltage inverters 

■ Switching regulators 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 
(200 mil diameter pin isolation) 


The 2N6751 , 2N6752, 2N6753, and 2N6754 SwitchMax series* 
of silicon n-p-n power transistors feature high-voltage 
capability, fast switching speeds, and low saturation voltages, 
together with high safe-operating-area (SOA) ratings. They 
are specially designed for off-line power supplies and are also 
well suited for use in a wide range of inverter or converter 
circuits and pulse-width-modulated regulators. These high- 
voltage, high-speed transistors are tested for parameters that 
are essential to the design of high-power switching circuits. 


Switching times, including inductive turn-off time, and 
saturation voltages are guaranteed at 100°C to provide 
information necessary for worst-case design. 

The 2N6751, 2N6752, 2N6753, and 2N6754 transistors are 
supplied in steel JEDEC TO-204AA hermetic packages. 


•Formerly TA9153, TA9153A, TA9153B, 


MAXIMUM RATINGS, Absolute-Maximum Values: 


* V CEV 

. V BE = -1.5V 

VcExfdamped) 

* V BE = — 1.5 V 

. v CEO 

v EBO 

« ic( sat > 

'c 

, 'cm 

. 'B 

Pt 

T C «25°C 

Tq> 25°C, derate linearly 

* Istg 

t L 

At distance > 1/16 in. (1.58 mm) from 
seating plane for 10 s max 


2N6751 

2N6752 

2N6753 

2N6754 

800 

850 

900 

1000 

450 

500 

550 

550 

400 

450 

500 

500 


8 

5 

10 

10 

5 


V 

V 

V 

V 
A 
A 
A 
A 


150 W 

1 W/°C 

-65 to 175 °C 

-65 to 200 °C 


235 


°C 


• In accordance with JEDEC registration data. 
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2N6751, 2N6752, 2N6753, 2N6754 


ELECTRICAL CHARACTERISTICS 



T c = 25° C 



T c = 100°C 



* In accordance with JEDEC registration data. 


a Pulsed duration = 300 fis, duty factor < 2%. 

b CAUTION: The sustaining voltage Vq B q(sus) and Vq^x MUST NOT be measured on a curve tracer. 
C ‘B-, = ’“ i B 2 d V CB value e v cc = 250 V, tp = 20 fus 
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2N6751, 2N6752, 2N6753, 2N6754 


ELECTRICAL CHARACTERISTICS 



CHARACTERISTIC 


T C = 25° C 


TEST CONDITIONS 


VOLTAGE CURRENT 
Vdc Adc 


V CE V BE Me Mb I Min. I Max. I Min. I Max, 


2N6753 


2 N 6754 UNITS 




* In accordance with JEDEC registration data. 


a Pulsed duration = 300 ^s, duty factor < 2%. 

b CAUTION: The sustaining voltage Vq E q(sus) and Vq E x MUST NOT be measured on a curve tracer. 
C| B 1 = _i B 2 d V CB value e v cc = 250 V, t p = 20 ps 
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DC FORWARD- CURRENT TRANSFER RATIO(h FE ) I 


2N6751, 2N6752, 2N6753, 2N6754 




I C (MAX ) PULSED 


Sail 11^11 Is 

UHMmdbar wm 



mmmi 


ISSESS 

::aaa::»: 


■B8Bssass:rRSRKBs:ss:w». , 8SKn:Kn. , ; , s snisn&snn 

a^ttHyu-. ■; iimBBUB 


%mm 

ssraiiM 

IlKSS 


m 


(MAX)= 400 V (2N675I) 


V CE0 (MAX.M50V (2N6752) 


ISIS 

K1 


CM 


C0LLECT0R-T0- EMITTER VOLTAGE (V C c)— V 


Fig. 1 — Maximum operating areas for all type (TcC). 
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CASE TEMPERATURE (T C )-*C 92C s-32042 

Fig. 2 — Dissipation derating curves 
for all types. 


COLLECTOR-TO- EMITTER - 
VOLTAGE (V CE )« 3 V 


0‘ , 2 4 6 a l, 2 4 

0.01 O. I 

PULSE WIDTH (Tp)-S 


92CS- 32043 

Fig. 3 — Typical thermal-response 
characteristic for all types. 



COLLECTOR CURRENT (I r )-A 

** 92CS-32044 

j. 4 — Typical dc beta characteristics 
for all types. 


COLLECTOR CURRENT(I C )-A 92CS . 32043 

Fig. 5 — Typical collector-to-emitter saturation 
voltage as a function of collector 
current for all types. 
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2N6751, 2N6752, 2N6753, 2N6754 



1 

COLLECTOR-TO-EMITTER 
VOLTAGE (V ce )»3V 








LlI 

CD 

> 8 

2 

< 6 

d 

> 

£ 4 

1- 

y- 

2 

£ 

UJ 2 

< 
m 

Q1 

- 40* 



— ~ 


■^z 







5*C 






CASE TO* 




























COLLECTOR CURRENT ( I c ) -A 


Fig. 6 — Typical base-to-emitter saturation 
voltage as a function of collector 
current for all types. 


Fig. 7 — Typical base-to-emitter voltage as a 
function of collector current for all 
types. 



COLLECTOR-TO-EMITTER VOLTAGE ( V c E ) - V 92CS-32048RI 

Fig. 8 — Typical output characteristics 
for all types. 



Fig. 9 — Typical saturated switching time 
characteristics for all types. 



Fig. 10 — Typical saturated switching time 
characteristics for all types. 



Fig. 11 — Typical saturated switching time 
characteristics for all types. 
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2N6751, 2N6752, 2N6753, 2N6754 




Fig. 12 — Typical saturated switching time 
characteristics for all types. 


Fig . 13— Typical saturated switching time 
characteristics as a function of 
case temperature for all types. 
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COLLECTOR -TO- BASE VOLTAGE <V CB )— V 
OR EMITTER-TO-BASE VOLTAGE (V EB )-V 82 CS-32054 


Fig. 14 — Typical common-base input or output 
capacitance characteristics as a 
function of collector-to-base 
voltage or emitter-to-base voltage 
for all types. 



COLLECTOR-TO-EMITTER VOLTAGE 92CS-32800 

Fig. 15 — Maximum operating conditions for 
switching between saturation 
and cutoff. 



Fig. 16 — Oscilloscope display for measure- 
ment of clamped induction 
switching time (tc). 



Fig. 17 — Phase relationship between input 
and output currents showing 
reference points for specification 
of switching times. 
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2N6751, 2N6752, 2N6753, 2N6754 


VCEX CLAMP 


2N6354 

2N3762 


0.001 /xF: 


CA3725 QUAD 

TRANSISTOR 

ARRAY 



FREQ= 500 Hz 


THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 

** KELVIN (SENSING) 
CONNECTIONS 
NOTE. BATTERY SYMBOLS V cc , V B) , V B2 . 

Vb(CLAMP) INDICATE RIGOROUSLY FILTERED 
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST t r AND I, TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT 
NOTE SWI CLOSED FOR t r , t s . tf SWI OPEN FOR 1 c 

92CM-32I03 


Fig. 18 — Circuit for measuring switching times. 


2-228 



File Number 1292 


2N6771, 2N6772, 2N6773 


i-A SwitchMsat 
VERSAWATT Transistors 


High-Voltage N-P-N Types for Off-Line 
Power Supplies and Other High-Voltage 
Switching Applications 


Features: 

■ High-temperature parameters guaranteed 

■ Fast switching speed 

■ High voltage ratings: 

Vcex = 350 V to 450 V 

■ Low Vcb (sat) at l c = 1 A 

■ VERSAWATT package 


Applications: 

■ Off-line power supplies 

■ High-voltage inverters 
u Switching regulators 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The 2N6771, 2N6772, and 2N6773* SwitchMax series of 
silicon n-p-n power transistors feature high-voltage capability, 
fast switching speeds, and low saturation voltages, together 
with high safe-operating-area (SOA) ratings. They are specially 
designed for off-line power supplies and are also well suited 
for use in a wide range of inverter or converter circuits, and 
pulse-width-modulated regulators. These high-voltage, high- 
speed transistors are tested for parameters that are essential 
to the design of high-power switching circuits. Switching 


CM 


times, including inductiveturn-off time, and saturation voltages 
are guaranteed at 125°C to provide information necessary for 
wQrst-case design. 

The 2N6771, 2N6772, and 2N6773 series transistors are 
supplied in the JEDEC TO-220AB VERSAWATT plastic 
packages. 


•Formerly RCA8863A, RCA8863B, and RCA8863C, respectively. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


* V C EV 

V be = -1.5V . 

* Vcex (Clamped) 

V BE =-1.5 V . 

* V CEO • • 

* V EB o 

I c(sat) 


I CM 

* Ib 

*Pt 

T c up to 25° C 

T c above 25° C, derate linearly 

'T^T, 

*T l 

At distance >1/8 in. (3.17 mm) from 
seating plane for 10 s max 


2N6771 

2N6772 

2N6773 


450 

550 

650 

V 

350 

400 

450 

V 

300 

350 

400 

V 


_ 8 _ 
_ 1 _ 
_1 _ 
_ 2 _ 
. 0 . 6 . 


V 

A 

A 

A 

A 


. 40 _ 


_ 0.32 

-65 to 150 . 


W 

W/°C 

°C 


235 


°C 


*ln accordance with JEDEC registration data. 
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2N6771, 2N6772, 2N6773 

ELECTRICAL CHARACTERISTICS 



CHARAC- 


TEST CONDITIONS 


VOLTAGE CURRENT 






*ln accordance with JEDEC registration data. c Vcb value. e lg = “I 

a Pulsed: pulse duration = 300 fis, duty factor < 2%. ^Vqq = 200 V, t p = 20 /us. 

b CAUTION: The sustaining voltage Vqeo( sus ) 


and Vqex MUST NOT be measured on a curve tracer. 
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2N6771, 2N6772, 2N6773 
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COLLECTOR -TO- EMITTER VOLTAGE ( V CE )— V 


92CM- 33681 

Fig. 1 — Maximum operating areas for all types. 




Fig. 2 — Derating curve for all types. Fig. 3 — Typical thermal-response character- 

istics for all types. 




Fig. 4 — Typical dc beta characteristics for all 
types. 


Fig. 5 — Typical collector-to-emitter saturation 
voltage as a function of collector 
current for all types. 
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2N6771, 2N6772, 2N6773 



COLLECTOR -TO -BASE VOLTAGE (V CB )-V OR 
EMITTER- TO-BASF VOLTAGE (V EB )-V 

92CS-3369I 

Fig. 12 — Typical common-base input or output 
capacitance characteristics as a 
function of collector-to-base voltage or 
emitter-to-base voltage for all types. 


< 

i 


• o 
H 


I 


rt 

|°.6-j 

g0.4 
P- 
o 

^0.2 -f 


T C SI25°C 


CLAMPED 
V CE X RATING -*1 


COLLECTOR-TO-EMITTER VOLTAGE 


92CS-33692 


Fig. 13 — Maximum operating conditions for 
switching between saturation and 
cutoff. 



Fig. 14 — Oscilloscope display for measurement 
of clamped induction switching time 
(t c )- 



Fig. 15 — Phase relationship between input and 

output currents showing reference points 

for specification of switching 

times. 


0.001 /iF: 



V CE X CLAMP 
*0° 1 1 o° I CLAMPED V C EX RATINgI 


Ql, Q2 = 2N6354 
Q3 ® 2N3762 
Q4.Q5, 

06, Q7 = CA3725 QUAD 
TRANSISTOR 
ARRAY 




FREO = 500 Hz 


* THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 

** KELVIN (SENSING) 
CONNECTIONS 
NOTE: BATTERY SYMBOLS V CC ,V B | ,V B2 , 

V B (CLAMP) indicate RIGOROUSLY FILTERED 
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST t r AND t f TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 

NOTE: SWI CLOSED FOR t r , t s , tf . SWI OPEN FOR t c . 

92CM-33693 


Fig. 16— Circuit for measuring switching times. 
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BD239, BD239A, BD239B, BD239C 


File Number 669 


Epitaxial-Base Silicon N-P-N 
VERSAWATT Transistors 

For Power-Amplifier and 
High-Speed-Switching Applications 

Features: 

■ 30 W at 25°C case temperature 

■ 4-A rated collector current 

■ Min. f T of 3 MHz at 10 V, 200 mA 

■ Complements of p-n-p types BD240, BD240A, BD240B, and BD240C 

TERMINAL DESIGNATIONS 


Types BD239, BD239A, BD239B, and BD239C are epitaxial- 
base silicon n-p-n transistors; they differ only in their voltage 
ratings. These devices are intended for a wide variety of 
switching and amplifier applications such as series and shunt 
regulators, and driver and output stages of high-fidelity 
amplifiers. The BD239-series power transistors are complements 
of the devices in the BD240 series. (The BD240-series devices 
are described in File No. 670.) 

All types utilize the JEDEC TO-220AB (VERSAWATT) plas- 
tic package. 



MAXIMUM RATINGS, Absolute-Maximum Values: 


COLLECTOR-TO-EMITTER VOLTAGE: 

With external base-to-emitter 

resistance (R BE ) = *100 Q Vq EB 

With base open Vq E q 

EMITTER-TO-BASE VOLTAGE V EB0 

CONTINUOUS COLLECTOR CURRENT l c 

CONTINUOUS BASE CURRENT I B 

TRANSISTOR DISSIPATION: P T 

At case temperatures up to 25°C .... 

At ambient temperatures up to 25°C . 

At case temperatures above 25°C .... 
TEMPERATURE RANGE: 

Storage & Operating (Junction) 


LEAD TEMPERATURE (During Soldering): 
At distance 1/8 in. (3.17 mm) from 
case for 10 s max 


BD239 BD239A BD239B BD239C 



V 

V 

V 
A 
A 

W 

W 


°C 


°C 
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BD239, BD239A, BD239B, BD239C 


ELECTRICAL CHARACTERISTICS at Case Temperature (T c ) = 25° C 


CHARACTERISTIC 


Collector Cutoff Current: 
With base open 


With base-to-emitter 
junction short-circuited 


Emitter Cutoff Current 


Collector-to-Emitter 
Breakdown Voltage: 
With base open 


DC Forward-Current 
Transfer Ratio 


Base-to-Emitter Voltage 


Col lector-to-E mitter 
Saturation Voltage 


Common-Emitter 
Small-Signal Short- 
Circuit Forward- 
Current Transfer Ratio 
(f = 1 kHz) 


Magnitude of Common 
Emitter Small-Signal 
Short-Circuit Forward- 
Current Transfer Ratio 
(f = 1 MHz) 


Thermal Resistance: 
Junction-to-Case 


Junction-to-Ambient 
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BD240, BD240A, BD240B, BD240C 


File Number 670 


Epitaxial-Base Silicon P-N-P 
VERSAWATT Transistors 

For Power-Amplifier and 
High-Speed-Switching Applications 

Features: 

■ 30 W at 25°C case temperature 

■ 4-A rated collector current 

■ Min. f T of 3 MHz at 10 V, 200 mA 

■ Complements of n-p-n types BD239, BD239A, BD239B, and BD239C 


TERMINAL DESIGNATIONS 


Types BD240, BD240A, BD240B, and BD240C are epitaxial- 
base silicon p-n-p transistors; they differ only in their voltage 
ratings. These devices are intended for a wide variety of 
switching and amplifier applications such as series and shunt 
regulators, and driver and output stages of high-fidelity 
amplifiers. The BD240-series power transistors are complements 
of the devices in the BD239 series. (The BD239-series devices 
are described in File No. 669.) 

All types utilize the JEDEC TO-220AB (VERSAWATT) plas- 
tic package. 



JEDEC TO-220AB 


MAXIMUM RATINGS, Absolute-Maximum Values: 


COLLECTOR-TO-EMITTER VOLTAGE: 


With external base-to-emitter 

resistance (R BE ) = 100 £1 V 

With base open V 

EMITTER-TO-BASE VOLTAGE V 


CONTINUOUS COLLECTOR CURRENT 

CONTINUOUS BASE CURRENT 

TRANSISTOR DISSIPATION: 

At case temperatures up to 25°C .... 

At ambient temperatures up to 25°C . 

At case temperatures above 25°C .... 
TEMPERATURE RANGE: 

Storage & Operating (Junction) 

LEAD TEMPERATURE (During Soldering): 
At distance 1/8 in. (3.17 mm) from 
case for 10 s max 



BD240 

BD240A 

BD240B 

BD240C 


CER 

-55 

-70 

-90 

-115 

V 

CEO 

-45 

-60 

-80 

-100 

V 

EBO 

-5 

-5 

-5 

— 5 

V 

•c 

-4 

— 4 

—4 

—4 

A 

! B 

-1 

-1 

-1 

-1 

A 

Pt 







30 

30 

30 

30 

W 


2 

2 

2 

2 

W 


See Fig. 2 


-65 to 150 ► °C 

— 235 ► °C 
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BD240, BD240A, BD240B, BD240C 

ELECTRICAL CHARACTERISTICS at Case Temperature (T C J - 25° C 




TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

Vdc 

CURRENT 
A dc 

BD240 

BD240A 

BD240B 

BD240C 

UNITS 



V CE 

m 

■a 

IS 



MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


Collector Cutoff Current: 


-30 



0 

- 

ESI 

- 

— 0.3 


- 

mm 

_ 


With base open 

'CEO 

-60 



0 

- 

B 

- 

_ 

. . . 


- 0.3 

■ 

- 0.3 

mA 

With base-to-emitter 


-45 


mM 

m 

■ 


■ 


B 

- 

■ 

- 

junction short-circuited 

1 

- 60 







-0.2 

■ 

- 


- 




-80 



■ 

- 



- 


-0.2 


- 



■ ■ 



. 


191 


1 

- 


- 

■ 

-0.2 


Emitter Cutoff Current 

n 


5 

0 


- 

-1 

- 

— 1 

- 

-1 

- 

-1 

mA 

Collector-to-Emitter 


■ 

9 | 

1 

■ 

■ 





9j§jg|§| 


■ 


Breakdown Voltage: 
With base open 

V BR(CEO) 

■ 

■ 



9 

II 



-80 

9 

m 

■ 

V 

DC Forward-Current 


■ 

■ 


■ 

o 

_ 


_ 

40 

_ 

40 

mm 


Transfer Ratio 

h FE 

D 

■ 


■ 

11 

- 


- 

15 

- 

15 



Base-to-Emitter Voltage 

UJ 

QQ 

> 

-4 


m 


- 


- 


- 

-1.3 

- 

—1.3 

V 

Col lector-to-E mitter 
Saturation Voltage 

VcE^saf) 



D 


- 

-0.7 

- 

—0.7 

- 

-0.7 

- 

-0.7 

V 

Common-Emitter 




B 











Small-Signal Short- 
Circuit Forward- 
Current Transfer Ratio 
(f = 1 kHz) 

h fe 

-10 

1 


l 

20 

- 

20 

1 


1 


1 

1 

Magnitude of Common 















Emitter Small-Signal 
Short-Circuit Forward- 
Current Transfer Ratio 
(f = 1 MHz) 

l hfe l 

-10 

1 


l 

3 

— 

3 

i 

3 

i 

3 

i 

■ 

Thermal Resistance: 










■ 





Junction-to-Case 

R 0JC 





- 

4.17 

- 


■ 

4.17 

- 

4.17 

°c/w 

Junction-to-Ambient 

r 0ja 






- 

62.5 

- 

62.5 

- 

62.5 

- 

62.5 


a Pulsed: Pulse duration = 300 jus, duty factor = 2%. 
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Fig. 2— Derating curves for all types. 
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File Number 671 


BD241, BD241A, BD241B, BD241C 


Epitaxial-Base Silicon N-P-N 
VERSAWATT Transistors 

For Power-Amplifier and 
High-Speed-Switching Applications 

Features: 

■ 40 W at 25°C case temperature 

■ 5-A rated collector current 

■ Min. f T of 3 MHz at 10 V, 500 mA 

■ Complements of p-n-p types BD242, BD242A, BD242B, and BD242C 


Types BD241, BD241A, BD241B, and BD241C are epitaxial- 
base silicon n-p-n transistors; they differ only in their voltage 
ratings. These devices are intended for a wide variety of 
switching and amplifier applications such as series and shunt 
regulators, and driver and output stages of high-fidelity 
amplifiers. The BD241 -series power transistors are complements 
of the devices in the BD242 series. (The BD242-series devices 
are described in File No. 672.) 

All types utilize the JEDEC TO-220AB (VERSAWATT) plas- 
tic package. 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


MAXIMUM RATINGS, Absolute-Maximum Values: 

BD241 

COLLECTOR-TO-EMITTER VOLTAGE: 

With external base-to-emitter 

resistance (Rg^) = 100 Q. 

With base open 

EMITTER-TO-BASE VOLTAGE 

CONTINUOUS COLLECTOR CURRENT 

CONTINUOUS BASE CURRENT 

TRANSISTOR DISSIPATION: 

At case temperatures up to 25°C .... 

At ambient temperatures up to 25°C . 

At case temperatures above 25°C .... 

TEMPERATURE RANGE: 

Storage & Operating (Junction) 

LEAD TEMPERATURE (During Soldering): 

At distance 1/8 in. (3.17 mm) from 
case for 10 s max 


BD241A 

BD241B 

BD241C 


70 

90 

115 

V 

60 

80 

100 

V 

5 

5 

5 

V 

5 

5 

5 

A 

1 

1 

1 

A 

40 

40 

40 

W 

2 

2 

2 

W 


J CER 

J CEO 

/ EBO 

■c 


55 

45 

5 

5 

1 

40 

2 


See Fig. 2 - 
-65 to 150 


°C 


235- 


°C 


CM 
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BD241, BD241 A, BD241B, BD241C 

ELECTRICAL CHARACTERISTICS at Case Temperature (T c ) = 25°C 




TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

Vdc 

CURRENT 
A dc 

BD241 

BD241A 

BD241B 

BD241C 

UNITS 



V CE 

PH 

■a 

B9 

mm] 

MAX. 

MIN. 


MIN. 

MAX. 

MIN. 

MAX. 


Collector Cutoff Current: 

■R9S 

30 



0 


0.3 

- 

0.3 

- 

_ 

~‘|B 

- 


With base open 


60 



0 

- 

- 

- 

- 

- 

0.3 

B 

0.3 

mA 

With base-to-emitter 

■ ■ 

45 



m 

Bjj 

0.2 

B| 


bb 

- 

B 

- 

junction short-circuited 


60 





- 




- 


- 




80 



• B 


- 

.9 


B 

0.2 


- 



( ; B 

100 




Bi 

- 

bb 


B 

- 

B 

0.2 


Emitter Cutoff Current 

'ebo 





- 

1 

- 

1 


BB 

B | 

B 

mA 

Collector-to-Emitter 








■ 

■■■ 


IBB 




Breakdown Voltage: 
With base open 


■ 




45 

■ 

V 

1 

80 

■ 


■ 

V 

DC Forward-Current 


4 



■ 

25 


1 

_ 

25 

- 


1 


Transfer Ratio 


4 



■ 

10 


B9 

- 

10 

- 




Base-to-Emitter Voltage 

V BE 

4 

■ 


■ 

- 


- 

1.8 

- 

1.8 

- 

1.8 

V 

Collector-to-Emitter 
Saturation Voltage 

Vce (sat) 


■ 


m 

- 


- 

. 12 


1.2 

- 

1.2 

V 

Common-Emitter 




|B 






| 





Small-Signal Short- 
Circuit Forward- 
Current Transfer Ratio 
(f = 1 kHz) 

h fo 


1 

0.5 

i 

20 




B 

- 

20 

- 


Magnitude of Common 



i 


■ 








B B 

BB 

Emitter Small-Signal 

, h . 



0.5 




3 





BIB 

IS 

Short-Circuit Forward- 

Current Transfer Ratio 
(f = 1 MHz) 

M 

1 

■ 





■ 



■ 

1 



Thermal Resistance: 















Junction-to-Case 

R ^JC 





- 

3.125 

- 

3.125 

- 

3.125 

- 

3.125 

°c/w 

Junction-to-Ambient 

R 0 JA 






1 

62.5 

- 

62.5 

- 

62.5 

- 

62.5 


a Pulsed: Pulse duration = 300 /as, duty factor = 2%. 
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Fig. 3 — Typical dc beta characteristics for all types. 
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File Number 672 


Epitaxial-Base Silicon P-N-P 
VERSAWATT Transistors 

For Power-Amplifier and 
High-Speed-Switching Applications 

Features: 

■ 40 W at 25°C case temperature 

■ 5-A rated collector current 

■ Min. f T of 3 MHz at 10 V, 500 mA 

■ Complements of n-p-n types BD241, BD241A, BD241B, and BD241C 


Types BD242, BD242A, BD242B, and BD242C are epitaxial- 
base silicon p-n-p transistors; they differ only in their voltage 
ratings. These devices are intended for a wide variety of 
switching and amplifier applications such as series and shunt 
regulators, and driver and output stages of high-fidelity 
amplifiers. The BD242-series power transistors are complements 
of the devices in the BD241 series. (The BD241 -series devices 
are described in File No. 671.) 

All types utilize the JEDEC TO-220AB (VERSAWATT) plas- 
tic package. 


TERMINAL DESIGNATIONS 


o 


L 


=£7 


t: 


-B 

92CS-39969 


JEDEC TO-220AB 


MAXIMUM RATINGS, Absolute-Maximum Values: 




BD242 

BD242A 

BD242B 

BD242C 

COLLECTOR-TO-EMITTER VOLTAGE: 






With external base-to-emitter 






resistance (Rg^) = 100 ^ 

V CER 

-55 

-70 

-90 

-115 

With base open 

v CEO 

-45 

-60 

-80 

-100 

EMITTER-TO-BASE VOLTAGE 

v EBO 

-5 

-5 

-5 

“5 

CONTINUOUS COLLECTOR CURRENT 

'c 

-5 

-5 

-5 

-5 

CONTINUOUS BASE CURRENT 

'b 

-1 

-1 

-1 

-1 

TRANSISTOR DISSIPATION: 

Pt 





At case temperatures up to 25°C .... 


40 

40 

40 

40 

At ambient temperatures up to 25°C . 


2 

2 

2 

2 


At case temperatures above 25°C .... * See Fig. 2 

TEMPERATURE RANGE: 

Storage & Operating (Junction) —65 to 150 

LEAD TEMPERATURE (During Soldering): 

At distance 1/8 in. (3.17 mm) from 

case for 10 s max 235 


V 

V 

V 
A 
A 


°C 


°C 
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BD242, BD242A, BD242B, BD242C 

ELECTRICAL CHARACTERISTICS at Case Temperature ( T C )=25°C 




TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

Vdc 

CURRENT 
A dc 

BD242 

B0242A 

BD242B 

BD242C 

UNITS 



Ul 

O 

> 


■a 

B9 


MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


Collector Cutoff Current: 


-30 



0 

- 

-0.3 

- 

-0.3 


- 




With base open 

'CEO 

-60 



0 

- 

- 

- 

- 

- 

-0.3 




With base-to-emitter 


-45 



1 

Bj 


wm 

- 

■ 

- 

■ 



junction short-circuited 


-60 







-0.2 

H 

- 





'CES 

-80 



■ 

■ 



- 


“”0.2 


■9 




BpI 


I 

m 

m 

■ m 


- 


- 

1 

-0.2 


Emitter Cutoff Current 

•ebo 


5 

0 


- 


- 

-1 

- 

-1 

- 

m 

mA 

Col lector- to-Emitter 

■ 

■ 



u 




__ 




■ 


Breakdown Voltage: 
With base open 


■ 

■ 


D 

-45 

■ 

-60 

H 

' ^ 

■ 

-100 

D 


DC Forward-Current 

mm 

D 


BJ 

■ 

25 


25 


wm 

- 

25 



Transfer Ratio 

mSm 

EH 


E9 


10 


10 


■$* 

- 

10 

■ 


Base-to-Emitter Voltage 

V BE 

- 4 


El 


- 


- 


- 

-1.8 

- 

-1.8 

V 

Collector-to-Emitter 
Saturation Voltage 




B 


- 


1 


- 

-1.2 

- 


V 

Common-Emitter 








H 







Small-Signal Short- 
Circuit Forward- 
Current Transfer Ratio 
(f = 1 kHz) 

h fe 

-10 

1 


1 

20 




20 

1 

20 

— 


Magnitude of Common 








| 







Emitter Small-Signal 
Short-Circuit Forward- 

Current Transfer Ratio 
(f = 1 MHz) 

M 

-10 

1 

-0.5 

1 


i 



3 

1 

3 

1 

■ 

Thermal Resistance: 




■ 

■ 










Junction-to-Case 

R 0JC 



■ 

■ 

- 

3.125 

- 

3.125 

- 

3.125 

- 

3.125 

°c/w 

Junction-to-Ambient 

r 0ja 



■ 

■ 

- 

62.5 

- 

62.5 

- 

62.5 

- 

62.5 


a Pulsed: Pulse duration = 300 jus, duty factor = 2%. 
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COLLECTOR -TO -EMITTER VOLTAGE (V C E>“V 
Fig. 1— Maximum safe operating areas for all types. 


-IOOO 
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Fig. 2— Derating curves for all types. 



Fig. 3 — Typical dc beta characteristics for all types. 
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File Number 673 


BD243, BD243A, BD243B, B0243C 


Epitaxial-Base Silicon N-P-N 
VERSAWATT Transistors 

For Power-Amplifier and 
High-Speed-Switching Applications 
Features: 

■ 65 W at 25°C case temperature 

■ 7-A rated collector current 

■ Min. f T of 3 MHz at 10 V, 500 mA 

■ Complements of p-n-p types BD244, BD244A, BD244B, and BD244C 


Types BD243, BD243A, BD243B, and BD243C are epitaxial- 
base silicon n-p-n transistors; they differ only in their voltage 
ratings. These devices are intended for a wide variety of 
switching and amplifier applications such as series and shunt 
regulators, and driver and output stages of high-fidelity 
amplifiers. The BD243-series power transistors are complements 
of the devices in the BD244 series. (The BD244-series devices 
are described in File No. 674.) 

All types utilize the JEDEC TO-220AB (VERSAWATT) plas- 
tic package. 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


MAXIMUM RATINGS, Absolute-Maximum Values: 


COLLECTOR-TO-EMITTER VOLTAGE: 
With external base-to-emitter 

resistance (Rg^) = 100 £2 

With base open 

EMITTER-TO-BASE VOLTAGE 

CONTINUOUS COLLECTOR CURRENT 

PEAK COLLECTOR CURRENT 

CONTINUOUS BASE CURRENT 

TRANSISTOR DISSIPATION: 

At case temperatures up to 25°C .... 
At ambient temperatures up to 25°C . 
At case temperatures above 25°C .... 



BD243 

BD243A 

BD243B 

BD243C 


V CER 

55 

70 

90 

115 

V 

v CEO 

45 

60 

80 

100 

V 

V EBO 

5 

5 

5 

5 

V 

•c 

7 

7 

7 

7 

A 

l c (PEAK) 

10 

10 

10 

10 

A 

•b 

3 

3 

3 

3 

A 

Pt 

65 

65 

65 

65 

W 


2 

2 

2 

Qpp Fin 9 

2 

W 


TEMPERATURE RANGE: 

Storage & Operating (Junction) —65 to 150 ► °C 

LEAD TEMPERATURE (During Soldering): 

At distance 1/8 in. (3.17 mm) from 

case for 10 s max 235- ► °C 
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BD243, BD243A, BD243B, BD243C 

ELECTRICAL CHARACTERISTICS at Case Temperature (T c ) = 25°C 































































BD243, BD243A, BD243B, BD243C 



Fig. 1— Maximum safe operating areas for all types. 



Fig. 2— Derating curves for all types. 



j. 3 — Typical dc beta characteristics for all types. 
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File Number 674 


Epitaxial-Base Silicon P-N-P 
VERSAWATT Transistors 

For Power-Amplifier and 
High-Soeed-Switching Applications 

Features: 

■ 65 W at 25°C case temperature 

■ 7-A rated collector current 

■ Min. f T of 3 MHz at 10 V f 500 mA 

■ Complements of n-p-n types BD243 f BD243A, BD243B, and BD243C 


Types BD244, BD244A, BD244B, and BD244C are epitaxial- 
base silicon p-n-p transistors; they differ only in their voltage 
ratings. These devices are intended for a wide variety of 
switching and amplifier applications such as series and shunt 
regulators, and driver and output stages of high-fidelity 
amplifiers. The BD244-series power transistors are complements 
of the devices in the BD243 series. (The BD243-series devices 
are described in File No. 673.) 


TERMINAL DESIGNATIONS 



All types utilize the JEDEC TO-220AB (VERSAWATT) plas- 
tic package. 


JEDEC TO-220AB 


MAXIMUM RATINGS, Abso lute-Maximum Values: 


COLLECTOR-TO-EMITTER VOLTAGE: 
With external base-to-emitter 


BD244 

BD244A 

BD244B 

BD244C 


resistance (Rgg) = 100 12 

V CER 

-55 

-70 

-90 

-115 

V 

With base open 

v CEO 

-45 

-60 

-80 

-100 

V 

EMITTER-TO-BASE VOLTAGE 

v EBO 

-5 

-5 

-5 

-5 

V 

CONTINUOUS COLLECTOR CURRENT 

«C 

-7 

“7 

-7 

-7 

A 

PEAK COLLECTOR CURRENT 

I C (PEAK) 

-10 

-10 

-10 

-10 

A 

CONTINUOUS BASE CURRENT 

TRANSISTOR DISSIPATION: 

'b 

p T 

-3 

-3 

-3 

-3 

A 

At case temperatures up to 25°C .... 

65 

65 

65 

65 

W 

At ambient temperatures up to 25°C 1 
At case temperatures above 25°C .... 


2 

2 

See Fig. 

2 

2 

2 

W 


TEMPERATURE RANGE: 


Storage & Operating (Junction) —65 to 150 ► °C 

LEAD TEMPERATURE (During Soldering): 

At distance 1/8 in. (3.17 mm) from 

case for 10 s max 235 ► °C 
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BD244, BD244A, BD244B, BD244C 

ELECTRICAL CHARACTERISTICS at Case Temperature (T c ) = 25° C 




TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

Vdc 

CURRENT 
A dc 

BD244 

BD244A 

BD244B 

BD244C 

UNITS 



V CE 


■9 

B9 




MAX. 


MAX. 

MIN. 

MAX. 


Collector Cutoff Current: 





0 

- 

-0.7 

- 

-0.7 

- 

- 


- 


With base open 

‘CEO 




0 

- 

- 

- 

- 

- 

-0.7 

- 

-0.7 


With base-to-emitter 


-45 

0 



- 

-0.4 



B 


■ 

- 


junction short-circuited 


-60 

0 



- 

- 

^^B 


■ 

■ 


- 



'CES 

-80 

0 



- 

- 

B 





- 




-100 

0 



- 

- 

. .. 





-0.4 


Emitter Cutoff Current 

'ebo 



0 


- 

-1 

- 

-1 

- 

-1 


-1 

mA 

Collector-to-Emitter 




■i 



B 




■ B 

■n 

B B 


Breakdown Voltage: 
With base open ' 

V BR(CEO) 




0 

-45 

B 


B 


B 




DC Forward-Current 


B 



■ 

30 

_ 


_ 


- 

| 

- 


Transfer Ratio 

h FE 

B 



■ 

15 

- 


- 


- 

II 

- 


Base-to-Emitter Voltage 

UJ 

00 

> 

- 4 


□ 


- 

-2 


-2 


-2 

- 

-2 

V 

Collector-to-Emitter 
Saturation Voltage 

V CE (sat) 



□ 

B 

- 


!■ 


- 


B 

-1.5 

V 

Common-Emitter 















Small-Signal Short- 
Circuit Forward- 
Current Transfer Ratio 
(f = 1 kHz) 

h ,e 

-10 

1 


1 

20 

- 

20 

— 

20 

— 

20 



Magnitude of Common 




■ 











Emitter Small-Signal 
Short-Circuit Forward- 
Current Transfer Ratio 
(f = 1 MHz) 

M 


1 


i 

3 

— 

3 

~ 

3 

' 

3 

‘ 


Thermal Resistance: 















Junction-to-Case 

R 0JC 


' 



- 

1.92 

- 

1.92 

- 

1.92 

- 

1.92 

°C/W 

Junction-to-Ambient 

r 0ja 





- 

62.5 

- 

62.5 

- 

62.5 

- 

62.5 


a Pulsed: Pulse duration = 300 jus, duty factor = 2%. 
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BD244, BD244A, BD244B, BD244C 



2 468 2 468 2 468 

-I -10 -100 -1000 


COLLECTOR -TO -EMITTER VOLTAGE (V CE )-V ^ 

Fig. 1— Maximum safe operating areas for all types. 



0 2 5 50 75 100 125 150 175 200 

CASE TEMPERATURE (Tc)-°C 

92CS-I9663 


Fig. 2— Derating curves for all types 



2 468 2 468 2 468 

-0.01 -0.1 -I -10 


COLLECTOR CURRENT t I q ) — A 

92CS- 20144 

Fig. 3 — Typical dc beta characteristics for all types. 
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BD500, BD500B, BD501B 


File Number 1108 


Silicon Transistors for 
Full-Complementary- 
Symmetry Audio Amplifiers 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The BD500-Series and BD501B types are p-n-p and n-p-n 
epitaxial-base silicon transistors, respectively, especially suit- 
able for audio-output applications. 

The BD500-Series and BD501B types are supplied in a 
JEDEC TO-220AB (RCA VERSAWATT) plastic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


Vcbo 

Vceo 

Vcer(Rbe = 100 Q) 


Ir 

Pt 

AtT c <25°C 

At T c > 25° C 

T"stg> Tj 

T l 

At distances > 1/32 in. (0.8 mm) from 
case for 10 s max 


BD501B N-P-N 

BD500* BD500B* P-N-P 

60 90 V 

50 80 V 

55 85 V 

V 

5 A 

10 A 

4 

75 W 

See Figs. 1 and 2 

-65 to 1 50 ° C 

230 °C 


•For p-n-p devices, voltage and current values are negative. 
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BD500, BD500B, BD501B 


ELECTRICAL CHARACTERISTICS, At Case Temperature (T c ) =25° C 




LIMITS* 


CHARAC- 

TERISTIC 

TEST CONDITIONS 

BD500* 

BD500B* 

BD5001B 

UNITS 



Min. 

Max. 

Min. 

Max. 


^CER 

V CE = 45 V 

— 

1 

— 

— 

mA 

R be = 100 0 

V CE = 75 V 

— 

— 

— 

1 

^EBO 

V EB = 5 V 

— 

1 

— 

1 

mA 

VcEO 

l c = 0.1 A 

50 

— 

80 

- 

V 

VcER 

l c = 0.1 A; R be = 100 0 

55 

— 

85 

— 

V 

f T 

o 

II 

> 

< 

m 

II 

< 

5 

— 

5 

— 

MHz 


l c = 5 A; V CE = 4 V 

15 

90 






h F E 

l c = 3.5 A; V CE = 4 V 

- 

— 

20 

120 


V CE (sat) 

l c = 5 A; l„ = 0.5 A 
l c = 3.5 A; l n = 0.35 A 

— 

1.2 

— 

1 

V 


l c = 5 A; V CE = 4 V 

— 

1.8 

— 

— 

V 

V DI. 

l c = 3.5 A; V CE = 4 V 

— 

— 

— 

1.5 

I 

V C( = 20 V; t = 0.5 s 

3.75 

— 

— 

_ 

A 

'a* 

V cl = 30 V; t = 0.5 s 

— 

— 

2.5 

— 

A 


^For characteristics curves and test conditions, refer to published data for prototypes 2N6488 (BD501B); 

2N6490 (BD500); 2N6491 (BD500B). 

•For p-n-p devices, voltage and current values are negative. 



Fig. 1 — Derating curve for all types. 



92CS-2I970 

Fig. 3 — Typical frequency response. 


2 

H 



L 


CASE TEMPERATURE (T C )«25 # C 

J (CURVES MUST BE DERATED LINEARLY 
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Fig. 2 — Maximum operating areas for all types. 



Fig. 4 — Typical total harmonic distortion as a 
function of frequency. 
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BD533, BD534, BD535, BD536, BD537, BD538 


File Number 1236 


Epitaxial-Base, Silicon 
N-P-N and P-N-P 
VERSAWATT Transistors 

General-Purpose Medium-Power Types for 
Switching and Amplifier Applications 

Features: 

■ Low saturation voltages 

■ Complementary n-p-n and.p-n-p types 
a Maximum safe-area-of-operation curves 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The RCA-BD533-BD538 are epitaxial-base silicon transis- 
tors intended for a wide variety of medium-power switching 
and amplifier applications, such as series and shunt regula- 
tors and driver and output stages of high-fidelity amplifiers. 

The BD533, BD535, and BD537 are n-p-n complements of 
p-n-p types BD534, BD536, and BD538, respectively. 

All types are supplied in the JEDEC TO-220AB (VERSA- 
WATT) 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO 

Vces(sus) 

Vceo( SUS ) 

V EB0 

N-P-N BD533 

P-N-P BD534B 

45 , 

45 

45 

BD535 

BD536B 

60 

60 

60 

5 

BD537 

BD538B 

80 

80 

80 

V 

V 

V 

V 

I c 


ft 


A 

I B 


1 


A 

P T 





T c < 25° C 


50 


W 

T c > 25° C derate linearly 


0.4 


. W/°C 


T stg , Tj : -65 to 150 °C 


At distances > 1/8 in. (3.17 mm) from 



case for 10 s max 

235 

°C 


■For p-n-p devices, voltage and current values are negative. 
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TRANSISTOR DISSIPATION (P T ) 


BD533, BD534, BD535, BD536, BD537, BD538 

ELECTRICAL CHARACTERISTICS at Case Temperature (Tq) = 25°C 
Unless Otherwise Specified 

TEST CONDITIONS* 


CHARAC- 

TERISTIC 


VOLTAGE 

Vdc 


VCE Vbe 




CURRENT 

Adc 


BD533 

BD534A 


LIMITS 


BD535 

BD536A 


BD537 

BD538A 

































































































BD533, BD534, BD535, BD536, BD537, BD538 



92CM-32598 

Fig. 3— Maximum safe-operating areas for aii types. 



Fig. 4 — Typical dc beta characteristic for 
BD534, BD536, and BD538 types. 



Fig. 5 — Typical collector to-emitter saturation 
voltage characteristic for BD533, 
BD535, and BD537 types. 



voltage characteristic for BD534, 
BD536, and BD538 types. 



Fig. 7— Typical base-to-emitter saturation 
voltage characteristic for BD533 
BD535, and BD537 types. 
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POWER 

TRANSISTORS 




BD533, BD534, BD535, BD536, BD537, BD538 



z 

2 

1 

i- 

5 

3 

O 

2 io 

a 

z 

o 

5 

o 

z 5 

CASE 7 

_V C E-' 

EMPERA1 

V 

ruRE 

«T C 

)« 

25*C 




— 

" 


- 


s 






“ 








\ 




<t 3 

a> 

z 

< 

u 

0 

1 

















4 



ri 


2 4 S a — 1 5 4 6 el 

I0-* j io 

COLLECTOR CURRENT ( I C ) “A 92CS-32399 


Fig. 8— Typical base-to-emitter saturation 
voltage characteristic for BD534, 
BD536, and BD538 types. 


Fig. 9— Typical gain-bandwidth product 

characteristic for BD533, BD535, and 
BD537 types. 



Fig. 10— Typical gain-bandwidth product 
characteristic for BD534, BD536, 
and BD538 types. 



Fig. 11— Typical saturated-switching time 

characteristics for BD533, BD535, and 
BD537 types. 




Fig. 12— Typical saturated switching time 

characteristics for BD534, BD536, and 
BD538 types. 


Fig. 13— Typical common-base output capaci- 
tance characteristic for BD533, 
BD535, and BD537 types. 
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BD533, BD534, BD535, BD536, BD537, BD538 



-i - to 

COLLECTOR -TO-BASE VOLTAGE (V Q ^-V 


Fig. 14— Typical common-base output capaci- 
tance characteristic for BD534, 
BD536, and BD538 types. 
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File Number 1109 


BD550, BD550B 


Silicon Transistors for 
Quasi-Complementary- 
Symmetry Audio Amplifiers 


TERMINAL DESIGNATIONS 

c 



The RCA-BD550 and BD550B are silicon n-p-n transistors 
especially suitable for applications in audio-amplifier circuits, 
in which they may be used as either driver or output unit. 

The devices, together with a variety of other transistors that 
serve as input devices, V DE amplifiers for biasing, current 
sources, load-line limiters (for overload protection), and pre- 
drivers, may be used to develop several hundred watts of audio 
output power in quasi-complementary-symmetry audio ampli- 
fier configurations that employ parallel output transistors. 

The BD-550-series is supplied in the JEDEC TO-204AA her- 
metic steel case. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


Vcbo 

Vceo 

V C er(Rbe=100Q) 

Vebo 

•c 

i B 

Pt 

AtT c <25°C 

At T c > 25° C 

T stgi T j 

T l 

At distances > 1/32 in. (0.8 mm) from seating plane 
for 10 s max 


BD550 BD550B 


130 275 V 

110 250 V 

130 275 V 

5 V 

7 A 

2 A 

150 

See Fig. 1 W/‘ 

-65 to 200 


230 


°C 
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BD550, BD550B 


ELECTRICAL CHARACTERISTICS, At Case Temperature (T c ) =25° C 


CHARAC- 

TERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

BD550 

BD550B* 

Min. 

Max. 

Min. 

Max. 

Rbe= ioon 

V CE =110V 

V CE = 250 V 

— 

1 

— 

1 

mA 

IcEO 

V CE = 95 V 

V CE = 200 V 

— 

5 

— 

5 

mA 

Iebo 

< 

03 

II 

Ol 

< 



— 

1 

— 

1 

mA 

VcEO 

l c = 0.2 A 

110 

— 

250 

— 

V 

VcER 

l c - 0.2 A; R be = 100 Q 

130 

— 

275 

— 

V 

*r 

l c = 0.2 A; V CE =10V 

5typ. 

5typ. 

MHz 

h FE 

l c = 4 A; V CE = 4 V 

J c = 2A; V ce = 4 V 

15 

75 

10 

50 


Vce( S3 ^) 

l c = 4 A; l B = 0.5 A 
l c = 2A; l B = 0.25 A 

— 

2 

— 

2 

V 

^BE 

> > 
bi- 

ii ii 

> > 

< < 
^ cv 
ii ii 

_o _o 

0.75 

1.75 

1 

2 

V 

U/b 

V CE = 80 V; t = 1 S 

V CE = 140 V; t = 1 S 

1.87 

— 

1.07 

— 

A 


AFor characteristics curves and test conditions, refer to published data for prototype RCA8638D (File 1060). 
•For characteristics curves and test conditions, refer to published data for prototype 2N5240 (File 321). 
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<2 

NOTE: CURRENT DERATING AT CONSTANT VOLTAGE 
APPLIES ONLY TO THE DISSIPATION- LIMITED PORTION 

AND Is/b -LIMITED PORTION OF MAXIMUM -OPERATING- 
AREA CURVES. DO NOT DERATE THE SPECIFIED 

VALUE FOR I C MAX. 
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Fig. 1 — Derating curve for all types. 
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Fig. 2 — Maximum operating areas for all types. 
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File Number 1241 


BD643, BD645, BD647, BD649 


8-Ampere N-P-N Darlington 
Power Transistors 


45-60-80 Volts, 70 Watts 
Gain of 750 at 3A 


Features: 

■ Operates from 1C without predriver 

■ Low leakage at high temperature 


(FLANGE) 

Applications: 

■ Power switching 

■ Hammer drivers 

■ Series and shunt 
regulators 

■ Audio amplifiers 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The BD643, BD645, BD647, and BD649 are monolithic 
silicon n-p-n Darlington transistors designed for low and 
medium-frequency power applications. The high gain of 
these devices makes it possible for them to be driven 
directly from integrated circuits. 

These devices are suppliod in the JEDEC TO 220AB 
(VERSAWATT) plastic packago. 



MAXIMUM RATINGS, Absolute-Maximum Values: 

BD643 

v CBO 45 

V CEO( sus ) 45 

V EBO 

! C — 

! CM 

! B 

P T 

T c < 25°C 

T c >25°C 

T stg- T J 

T L 

At distances > 1/8 in. (3.17 mm) from case 
for 10 s max 


BD645 BD647 

60 80 

60 80 

5 

8 

12 

0.15 

62.5 

Derate linearly 0.5 
- -55 to 150 _ 


235 


BD649 

100 

100 


V 

V 

V 
A 
A 
A 

W 

W/°C 

°C 


°C 
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BD643, BD645, BD647, BD649 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C 
Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CUR- 
RENT 
A dc 

BD643 

BD645 

BE 

V C E 

v B e 

•c 

Min. 

Max. 

Min. 

Max. 

'CEO 


20 

30 



H 

0.5 

E 

0.5 

mA 

'CBO 

45 

60 

■ 


■ 

— 

1 

B 


T c = 100°C 

45 

60 

■ 



— 

2 

— 

2 

•ebo 



El 

0 

— 

2 

— 

2 

V( B r)CEO 




O.ia 

45 

— 

60 

— 

■ 

V(BR)CBO 




0.005 

45 

— 

60 

— 



■ 


■ 

5 

— 

5 

— 

h FE 

■ 

3 

3 

3 

■ 

0.5a 

3a 

6« 

1500b 

750 

750*> 

— 

1500b 

750 

750b 

— 


Vbe 


3 


3a 

— 

2.5 

— 

wm 

■ 

V CE (sat) 
lg = 12 mA 


■ 


3a 

— 

2 

B 

2 

fj f = 1 MHz 


3 

3 


3 

3 

1 

10b 

— 

1 

10b 

— 

MHz 

R 0JC 





— 

2 

_ 

2 

°C/W 


a Pulsed; pulse duration = 200 ^s, duty factor = 1%. b Typical value. 



Fig. 2— Derating curve for all types. 
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BD643, BD645, BD647, BD649 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C 
Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CUR- 

RENT 

Adc 

BD647 

BD649 

V CB 

VcE 

Vbe 

»C 

Min. 

Max. 

Min. 

Max. 

'CEO 


m 

■ 


— 

0.5 

— 

0.5 

mA 

'CBO 

80 

100 

■ 





0.2 



0.2 

T c = 100»C 

80 

100 




I 

2 

— 

2 

'ebo 



— 5 

0 

— 

2 

— 

2 

V (B r)CEO 




O.ia 

80 

— 

100 

— 

V 

v (BR) cbo 




0.005 

80 

— 

100 

— 



■ 



5 

— 

5 

— 

hFE 

■ 

3 

3 

3 

■ 

0.5a 

3a 

6a 

1500b 

750 

750b 

— 

1500b 

750 

750b 

— 


m 

CQ 

> 


3 


3 a 

— 

2.5 

— 

2.5 

V 

V CE (sat) 
lg = 12 mA 




3a 


2 

— 

2 

f T f = 1 MHz 


3 

3 


CO CO 

1 

10b 

— 

1 

10b 

— 

MHz 

R 0JC 





— 

2 

— 

2 

°C/W 


a Pulsed; pulse duration = 200 ps, duty factor = 1%. b Typical value. 



10 100 
COLLECTOR-TO-EMITTER VOLTAGE (V CE >- V 

Fig. 3— Maximum operating area for all types. 
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BD895, BD895A, BD897, BD897A, BD899, BD899A, BD901 


File Number 1240 


8-Ampere N-P-N Darlington 
Power Transistors 


45-60-80-1 00-Volts, 70 Watts 

Gain of 750 at 4 A 
(BD895A, BD897A, BD899A) 

Gain of 750 at 3 A 

(BD895, BD897, BD899, BD901) 

Features: Applications: 

m Operated from 1C without predriver b Power Switching 
a Low Leakage at high temperature a Hammer drivers 

b Series and shunt 
regulators 
b Audio amplifiers 


The BD895, BD645, BD895A, BD897, BD897A, BD899, 
BD899A, and BD901 are monolithic silicon n-p-n Darling- 
ton transistors designed for low and medium-frequency 
power applications. The high gain of these devices makes it 
possible for them to be driven directly from integrated 
circuits. 

These devices are supplied in the JEDEC TO 220AB 
(VERSAWATT) plastic package. 


TERMINAL DESIGNATIONS 



CM 



Fig. 1— Schematic diagram for at I types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


v CBO 

V CEO( sus ) 

V EBO 

•c 

'b 

P T 

T C <25°C 

T C >25°C 

T stg» T J 

T L 

At distances ^ 1/8 in. (3.17 mm) from 
case for 10 s max 


BD895 

BD897 

BD899 

BD901 


BD895A 

BD897A 

BD899A 

— 


45 

60 

80 

100 

V 

45 

60 

80 

100 

V 


5 V 

8 A 

0.1 A 


70 W 

Derate linearly 0.56 W/°C 

- —65 to 150 °C 


235 


°C 
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BD895, BD895A, BD897, BD897A, BD899, BD899A, BD901 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq = 25°C Unless 
Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BD 

BD 

895 

B95A 

BD897 

BD897A 

B3I 

V C E 


■c 

■b 

Min. 

Max. 

Min. 

Max. 

'CEO 


| 



0 

0 



500 

— 

500 

mA 

'CBO 

45 

60 

■ 



■ 

H 

0.2 

H 

0.2 

mA 

T c = 100°C 

45 

60 

■ 



■ 

— 

2 

H 

2 

'ebo 



—5 

0 


— 

2 

— 

2 

v CEO( sus ) 




■»lbl 

0 

K3 

— 

W7il 

— 

V 

h FE BD895.BD897 


3 


3 a 



— 

750 

■ 

■ 

BD895A,BD897A 


3 


4 a 


in 

— 

750 


V BE BD895.BD897 


3 


3 a 


— 

2.5 

— 

2.5 

V 

BD895A,BD897A 


3 


4 a 


— 

2.5 

— 

2.5 

V CE (sat) BD895 
BD897 




3 a 

0.012 

— 

2.5 

— 

2.5 

BD895A,BD897A 




4 a 

0.016 

— 

2.8 

— 

m 

h fe 

f = 1 MHz 


3 


3 


1 

n 

1 

a 

■ 

R 0JC 






— 

1.78 

— 

1.78 

°c/w 



92CS-32690 


Fig. 2— Maximum operating areas for all types. 
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BD895, BD895A, BD897, BD897A, BD899, BD899A, BD901 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq = 25 °C Unless 
Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

11 

9 

BD899 

&D899A- 

BD901 

PHI 

V C E 

V BE 

■a 

•b 

Min. 

Max. 



'CEO 


40 

50 



0 

0 

H 

500 

a 

500 

hA 

'CBO 

H 

■ 



■ 

— 

0.2 

B 

B 

mA 

T C = 100°C 

1 

■ 



■ 

H 

2 

B 

2 

•ebo 



-5 

0 


- 

2 

— 

2 

v CEO( sus ) 




Qg| 

0 

80 

— 

100 

- 

V 

h FE BD899.BD901 


3 


■a 


750 

— 

141 



BD899A only 


3 


MU 


ESI 

— 

— 

— 

V BE BD899,BD901 


3 


3a 


— 

2.5 

— 

2.5 

V 

BD899A only 


3 


■a 


— 

2.5 

— 

— 

V CE (sat) BD899 
BD901 


■ 


3a 

0.012 

— 

2.5 

— 

2.5 

BD899A only 




4 a 

0.016 

— 

2.8 

— 

— 

h fe 

f = 1 MHz 


3 


3a 


1 

— 

1 

— 


r sjc 






- 

1.78 

— 

1.78 

°C/W 


a Pulsed: Pulse duration = 300 ius, duty factor = 1.8%. 
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Fig. 3— Derating curve for all types. 
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File Number 994 


BDX18, MJ2955 


Silicon P-N-P Epitaxial-Base 

High-Power Transistors TERMINAL DESIGNATIONS 


Rugged, Broadly Applicable Devices 
For Industrial and Commercial Use 

Features: 

■ High dissipation capability 

■ Low saturation voltages 

■ Maximum safe-area-of-operation 
curves 

m High gain at high current 

Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 



JEDEC TO-204AA 


The RCA-BDX18 and MJ2955 are epitaxial-base silicon p-n-p 
transistors featuring high gain at high current. These 
devices have a dissipation capability of 115 watts (BDX18), 
and 150 watts (MJ2955) at case tomperatures up to 25° C. 

They differ in voltage ratings and in the currents at which 
the parameters are controlled. All are supplied in the steel 
JEDEC TO-204AA hermetic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


BDX18 

MJ2955 


VcBO 

Vcer(sus) 

R be =100Q . 

Vceo(sus) 

Vebo 

Ic 

Ib 

Pt 

At T c <25°C 


At T c > 25° C Derate linearly . . . 

T stgi T j 

T l 

At distance > 1/32 in. (0.8 mm) from seating plane for 10 s max. 


-100 V 


-70 V 

-60 V 

-7 V 

-15 A 

-7 A 


J 150 (MJ2955) 
(115 (BDX18) 

(0.86 (MJ2955) 
(0.66 (BDX18) 
-65 to 200 


W 


W/°C 

°C 


235 


C 



BDX18, MJ2955 


ELECTRICAL CHARACTERISTICS, at Case Temperature (T c ) = 25° C Unless Otherwise Specified. 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

VOLTAGE 

CURRENT 

BDX18 

UNITS 


V dc 

A dc 

MJ2955 


Vce 

Vbe 

lc 

•b 

Min. 

Max. 


l CEX BDX18 

-100 

1.5 

- 

- 

- 

-5 

mA 

MJ2955 

-100 

1.5 

— 

— 

— 

-1 

l CEX , MJ2955 

-100 

1.5 

- 

— 

- 

-5 

mA 

T c = 150°C 







BDX18 

-60 

1.5 

- 

— 

- 

-10 


*CEO 

-30 

— 

- 

- 

- 

-0.7 

mA 

Iebo 

- 

7 

- 

- 

- 

-5 

mA 

^CEo( SUS ) 

— 

— 

-0.2 

— 


- 

V 

Vcer( sus ) 

R be = 100 n 

— 

- 

-0.2 

- 

-70 b 

- 

V 

h FE BDX18, MJ2955 

-4 

— 

-4 a 

— 

20 

70 


Except BDX18 

-4 

- 

-10 a 

- 

5 

- 


Vbe 

-4 


-4 a 

— 

- 

-1.8 

V 

V CE (sat) BDX18, MJ2955 

— 

— 

-4a 

-0.4 

- 

-1.1 

V 

MJ2955 only 

— 


-10a 

-3.3 

- 

-3 

f hfe f = 10 kHz MJ2955 

-4 


-1 


10 

- 

kHz 

| h fe | f = 1 MHz BDX18 

-4 

— 

-1 

— 

2.5 

— 


MJ2955 

-4 

- 

-0.5 

— 

4 

- 


hfe 

-4 


-1 


15 

120 


f = 1 kHz 








1 r 

'S/B 

-40 




2.87 


A 

t p = 1 s nonrep. 








BDX18 

Rsjc MJ2955 

— 

- 

- 

— 

- 

1.5 

°C/W 

— 

— 

— 

— 

— 

1.17 



a Pulsed; pulse duration = 300/iS, duty factor = 1.8%. 
b CAUTION: Sustaining voltages V CEO (sus) and V C er(sus) 
MUST NOT be measured on a curve tracer. 




Fig. 1 — Derating curve. 


Fig. 2 — Typical dc beta characteristics. 
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BDX33, BDX33A, BDX33B, BDX33C, BDX33D 


File Number 693 


10-Ampere N-P-N Darlington 
Power Transistors 


45-60-80-100-120 Volts, 70 Watts 

Gain of 750 at 4 A (BDX33, BDX33A) 

Gain of 750 at 3 A (BDX33B, BDX33C, BDX33D) 

Features: Applications: 

n Operates from 1C without predriver ■ Power switching 
■ Low leakage at high temperature ■ Hammer drivers 

■ Series and shunt 
regulators 

■ Audio amplifiers 


The BDX33, BDX33A. BDX33B, BDX33C. and BDX33D 
are monolithic silicon Darlington transistors designed for 
low- and medium-frequency power applications. The high 
gain of these devices makes it possible for them to be 
driven directly from integrated circuits. 

The BDX33, BDX33A, BDX33B, and BDX33C are comple- 
mentary to the BDX34, BDX34B, and BDX34C, described in 
File 694. 


These devices are supplied in the JEDEC TO-220AB (VER- 
SAWATT) plastic package. 


TERMINAL DESIGNATIONS 



CM 



Fig. 1 — Schematic diagram for all types. 


MAXIMUM RATINGS , Absolute-Maximum Values: 



BDX33 

BDX33A BDX33B 

BDX33C 

BDX33D 


V CBO 

.... 45 

60 

80 

100 

120 

V 

V CER (sus) 







( R B E ) = ^ 

45 

60 

80 

100 

120 

V 

v CEO* sus * 

.... 45 

60 

80 

100 

120 

V 

V CEX< SUS| 







V BE «-1.5V 

.... 45 

60 

80 

100 

120 

V 

V EBO 

.... 5 

5 

5 

5 

5 

V 

'c 

10 

10 

10 

10 

10 

A 

'b 

.... 0.25 

0.25 

0.25 

0.25 

0.25 

A 

p T 







T C <25°C 

.... 70 

70 

70 

70 

70 

W 

T C >25°C 


Derate linearly 0.56 


W/°C 

T , 



—65 to +150 


°C 


T L 

At distances ^ 1/8 in. (3.17 mm) from case 

for 10 s max 235 °C 
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BDX33, BDX33A, BDX33B, BDX33C, BDX33D 

ELECTRICAL CHARACTERISTICS, A t Case Temperature (Tq) = 25° C Unless Otherwise Specified 



a Pulsed: Pulse duration = 300 ns, duty factor = 1 .8%. 
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BDX33, BDX33A, BDX33B, BDX33C, BDX33D 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25° C Unless Otherwise Specif ted 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BDX33C 

BDX33D 

V CB 

< 

o 

m 

V BE 

D 

■9 

Min. 

Max. 

Min. 

Max. 

'CEO 


I 



0 

0 

B 

0.5 

B 

0.5 

mA 

T c = 100°C 


EjS 

■ 

■ 

0 

0 


10 

B 

10 

'CBO 

120 

100 

■ 

■ 

■ 

■ 

B 

H 

B 

B 

T C =100°C 

120 

100 

■ 

■ 

■ 

■ 

B 

5 

B 

5 

•ebo 



-5 

0 


- 

10 

- 

10 

mA 

v CE0 (sus) 




0.1 a 

0 

100 

- 

120 

- 

V 

V CER* SUS I 

(R BE ) = ioon 


■ 

■ 

0.1 a 

■ 

100 

- 

120 

- 

Vq^ V ( sus) 



-1.5 

0.1 a 


100 

- 

120 

- 

h FE 


n 


3 a 


750 


750 

- 


V BE 


3 


3 a 


- 

2.5 

- 

2.5 

mm 

VQ E (sat) 




3 a 

0.006 

- 

2.5 

- 

2.5 

V 

V F 




8 


- 

4 

- 

4 

V 

tye 

f = 1 kHz 


5 

■ 

D 

■ 

1000 

- 

1000 

- 


|hf e l 

f = 1.0MHz 


5 

■ 

D 

■ 

20 

- 

20 

- 


'S/b 

tp = 0.5 s non-rep. 


25 

36 

■ 

■ 

■ 

2.8 

1 

B 

2.8 

1 

B 

BB 

R 0JC 






- 

E3 

- 

1.78 

°C/W 


a Pulsed: Pulse duration = 300 ms, duty factor = 1 .8%. 
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BDX33, BDX33A, BDX33B, BDX33C, BDX33D 



2 4 6 8 2 45 I 80 I 120 2 4 6 8 

10 60 100 1000 
C0LLECT0R-T0- EMITTER VOLTAGE (Vce)— V 


92CS-29309RI 

Fig. 2. — Maximum operating areas for BDX33-series types. 



25 50 75 100 125 150 175 200 


CASE TEMPERATURE (T C )-»C 

92CS- 20696RI 



I 10 

COLLECTOR CURRENT (I c )-A 

92CS- 20697R2 


Fig. 3 — Derating curve for all types. 


Fig. 4 — Typical de-beta characteristics for all types. 
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BDX33, BDX33A, BDX33B, BDX33C, BDX33D 




92CS-20700RI 


Fig. 5 — Typical small-signal gain for all types. 


Fig. 6 — Typical Input characteristics for all types. 



COLLECTOR-TO-EMITTER VOLTAGE (V CE )-V 

92CS- 19925 


CM 



Fig. 7 — Typical output characteristics for all types. 


Fig. 8 — Typical transfer characteristics for all types. 



92CS-20694 

Fig. 9 — Typical saturation characteristics for all 
types. 



20 pS NEGATIVE VOLTAGE 
REP. RATE - 200 Hz 

■* Ib ( AND Ib 2 ARE MEASURED WITH TEKTRONIX CURRENT 
PROBE P60I9 AND TYPE 134 AMPLIFIER, OR EQUIVALENT 

92C5 - 22742 

Fig. 10— Circuit used to measure saturated 
switching times. 
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BDX33, BDX33A, BDX33B, BDX33C, BDX33D 



Fig. 11 — Typical saturated switching-time 
characteristics for all types. 



Fig. 12 — Phase relationship between input current 
and output current showing reference 
points for specifications of switching 
times (test circuit shown in Fig. 13). 
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BDX34, BDX34A, BDX34B, BDX34C, BDX34D 


File Number 694 


10-Ampere P-N-P Darlington 
Power T ransistors 

45-60-80-100-120 Volts, 70 Watts 
Gain of 750 at 4 A (BDX34, BDX34A) 

Gain of 750 at 3 A (BDX34B, BDX34C, BDX34D) 

Features: Applications: 

■ Operates from 1C without predriver ■ Power switching 
m Low leakage at high temperature ■ Hammer drivers 

■ Series and shunt regulators 

■ Audio amplifiers 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The BDX34, BDX34A, BDX34B, BDX43C, and BDX34D are 
monolithic p-n-p silicon Darlington transistors designed for 
low and medium-frequency power applications. The high 
gain of these devices makes it possible for them to be driven 
directly from integrated circuits. They arecomplimentaryto 
the BDX33, BDX33A, BDX33B, BDX33C, and BDX33D 
described in Data Sheet File No. 693. 

These devices are supplied in the JEDEC TO-220AB 
(VERSA WATT) plastic package. 


CM 



Fig. 1 - Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


BDX34 BDX34A BDX34B BDX34C BDX34D 


Vqbo -45 -60 -80 -100 -120 V 

v CER(sus) 

(R be )=100 a -45 -60 -80 -100 -120 V 

VCEO(sus) -45 -60 -80 -100 -120 V 

VCEX(sus) 

V B e=-1-5V -45 -60 -80 -100 -120 V 

VEBO " 5 — V 

iC -10 A 

l B -0.25 A 

PT 

Tq < 25° C 70 W 

Tq > 25° C Derate linearly 0.56 W/°C 

Tgtg.Tj -65 to +150 °C 


At distances > 1/8 in. (3.17 mm) 

from case for 10 s max 235 — °C 
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BDX34, BDX34A, BDX34B, BDX34C, BDX34D 


ELECTRICAL CHARACTERISTICS, At Case Temperature ( Tc) z =25°C Unless Otherwise 
Specified 



a Pulsed: Pulse duration=300 /us, duty factor- 1.8%. 
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BDX34, BDX34A, BDX34B, BDX34C, BDX340 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq)= 25°C Unless Otherwise 
Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BDX34C 

BDX34D 

Vcb 

V C E 

Vbe 

*C 

Min. 




■CEO 


B 

Bl 



— 

B 

H 

-0.5 

mA 

Tq=100°C 

■ 

m 



H 

-10 

B 

-10 

'CBO 


■ 



H 

H 

B 

B 

Tc=100°C 

B0jE| 




— 

-5 

B 

-5 

Iebo 



5 

0 

— 

-10 

— 


v CEO(sus) 




-0.1 a 

moi 

— 

-120 

- 

V 

v CER(sus) 

(Rbe)=ioo n 

■ 



-0.1 a 

-100 

B 

-120 

B 

Vcev(sus) 

■ 


IB 

-1.0 a 

-100 

— 


BB 

hFE 


mm 


-3 a 


— 

750 



Vbe 

■ s 

El 


-3 a 

— 

ea 

— 


V 

VcE(sat) 
lB=-0.006 A 

■ 

■ 


-33 

_ 

B 

B 

-2.5 

Vf 




-8 

— 

BE 


-4 

hfe 

(f=1.0 kHz) 


-5 


-1 ; 

1000 

- 


- 

■ 

Ihfel 

(f=1.0 MHz) 

■ 

-5 


-1 

20 

— 

20 

— 

•S/b 

t p =0.5 s non-rep. 

■ 

-20 

-33 









A 

R 0JC 





— 

1.78 

— 

1.78 

°C/W 


a Pulsed: Pulse duration=300 /xs, duty factor=1.8%. 
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BDX34, BDX34A, BDX34B, BDX34C, BDX34D 



COLLECTOR-TO-EMITTER VOLTAGE (V C e)— V 


92CS-293IOAI 

Fig. 2 - Maximum operating areas for BDX34-series types. 



Fig. 3 - Current derating curve for all types. 



92CS-20865R2 


Fig. 4 - Typical dc beta characteristics for all types. 
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BASE-TO-EMITTER VOLTAGE (V B E>— V 


Fig. 5 — Typical small-signal gain for all types. 


Fig. 6 — Typical input characteristics for all types. 


CASE TEMPERATURE (T C )-25°C 


:::::::: s 
::::::::: 
:::::::: : 
: 

SUiSH 

:::::::: : 
s 
: 


iliiBiSisaaissfiiiiiiai 


BASE CURRENT (I B >* -50 mA 


::::3£33 


Hill! ; 






iiliilRtHi; 








COLLECTOR-TO- EMITTER VOLTAGE (V CE >— V 

92CS-20873 

Fig. 7 — Typical output characteristics for all types. 
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Sill 




■^■■■rauiu 


BASE-TO-EMITTER VOLTAGE (V BE 1— V 


Fig. 8 — Typical transfer characteristics for all types. 


If 

■I^^l EEEEEEEE 





INPUT _ 

CHRONETICS PULSE I B| 

GENERATOR MODEL ► 

No. PG-31, OR +-= 

EQUIVALENT lB 2 


PULSE DURATION 
20 M s POSITIVE VOLTAGE 
20 M s NEGATIVE VOLTAGL 
REP. RATE = 200 Hz 


j OUTPUT TO 

j OSCILLOSCOPE 

yl (TEKTRONIX MODEL 

Z R C m N0.S43A, 

>2-20 0 OR EQUIVALENT) 


COLLECTOR-TO-EMITTER SATURATION VOLTAGE []v C E <*<**{| ~ 


* I B , AND I B2 ARE MEASURED WITH TEKTRONIX CURRENT 
PROBE P60I9 AND TYPE 134 AMPLIFIER, OR EQUIVALENT 

92CS-22742 


Fig. 9 — Typical saturation characteristics for all 
types. 


Fig. 10— Circuit used to measure saturated 
switching times. 
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BDX34, BDX34A, BDX34B, BDX34C, BDX34D 



Fig. 11 — Typical saturated switching-time 
characteristics for all types. 



Fig. 12 — Phase relationship between input 

current and output current showing reference 
points for specifications of switching 
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File Number 1215 


BDY55, BDY56 


High-Current, High-Power, High-Speed 
Silicon N-P-N Planar Transistors 

Devices for Switching and Amplifier Circuits in Industrial and 
Commercial Applications 

Features: 

■ Maximum operating area curves for dc and pulse operation 

■ Large-signal power amplification 

■ High-current fast switching 


The RCA-BDY55 and BDY56 are epitaxial silicon n-p-n 
planar transistors. They differ in voltage ratings and 
leakage-current. 

The high current-handling capability of these transistors in 
conjunction with fast switching speeds make them 
especially suited for switching-control amplifiers, power 
gates, switching regulators, converters, and inverters. Other 
recommended applications include dc-rf amplifiers and 
power oscillators. These transistors are supplied in the steel 
JEDEC TO-204AA hermetic package. 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


CM 


MAXIMUM RATINGS, Absolute-Maximum Values: 


Vcbo 100 150 V 

Vceo 60 120 V 

Vebo 7 V 

lc 15 A 

Ib 7 A 

Pt 

T c = 25°C 117 W 

Tstg, Tj -65 to +200 °C 

Tl 

At distances > 1/32 in. (0.8 mm) from seating plane for 10 s max 230 °C 



Fig. 1 - Dissipation derating curves for both types. 


5 90 

S 70 
o 
o 
s 

X 60 

o 

Q 50 

m 

? 40 

< 

o 

30 

COLLECTOR-TO-EMITTER VOLTAGE (V C 
CASE TEMPERATURE (T c ) * 25 *C 

E)-+V 










v 







/ 

7 
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< 




> 

V 




/ 








\ 
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4 6 8 


- I *» ® * 

COLLECTOR CURRENT (I c )— A 

92CS-32248 


Fig. 2 - Typical gain-bandwidth product for both types. 
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BDY55, BDY56 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25 °C Unless 
Otherwise Specified. 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

V dc 

CURRENT 

A dc 

BDY55 

BDY56 

V C E 

Veb 

KPsP 

K3 

wm 

Min. 

Max. 

Min. 

Max. 

! ceo 

30 

60 

■ 

■ 

■ 

0 

0 

H 

0.7 

H 

0.5 

mA 

'CEV 

100 

150 


-1.5 

-1.5 



H 

5 

— 

3 

At T c = 150 °C 

100 

150 


-1.5 

-1.5 



H 

30 

— 

30 

•ebo 


7 


0 


— 

5 

— 

3 

mA 

h FE 

H 


■ 

4 a 

10 a 


20 

10 

70 

20 

10 

70 


f T 

4 



1 


10 

— 

10 

— 

MHz 

V CEP (sus)b 




0.2 

0 

60 

— 

120 

— 

V 

^BE 

a 



4 


— 

1.8 

— 

1.8 

V CE (sat) 

■ 

■ 

|| 

H 

4 

3.3 

H 

1.1 

2.5 

H 

1.1 

2.5 

l ON 

V CC = 50 V 

■ 

■ 

■ 

5 

1.0 

B 

0.5 

n 

0.5 

VS 

*OFF 

V CC == 50 V 

1 

1 

1 

5 

*8-1 = 

1 A 

IB 2 = 
-0.5 A 

■ 

2 

i 

2 

R 0JC 

10 

_ 

■i 

10 


— 

1.5 


1.5 

°C/W 


a Pulsed; pulse duration <: 350 /js, duty factor = 2%. 

b CAUTION: The sustaining voltages V CE o(sus), MUST NOT be measured on a curve tracer. These 
sustaining voltages should be measured by means of the test circuit. 
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Fig. 3 - Typical transfer characteristics for both types. 


COLLECTOR-TO- EMITTER VOLTAGE (V CE ) = 4V 




Q.OI 0.1 I 10 40 

COLLECTOR CURRENT (Iq)— A 

92CS-32246 


Fig. 4 - Typical dc beta characteristics for both types. 
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BDY55, BDY56 


I CASE TEMP£RATURE(T C )«25°C 
(CURVES MUST BE DERATED 
LINEARLY WITH INCREASE 
IN TEMPERATURE) 



2 4 6 8 2 

10 100 I 

C0LLECT0R-T0- EMITTER VOLTAGE (V CE )-V 

92CM- 32249RI 

Fig. 5 - Maximum operating areas for both types. 


CM 



COLLECTOR-TO-EMITTER VOLTAGE (V CE )-V 

92LS-I464 

Fig. 6 - Typical output characterstics for both types. 



92LS-I465R? 

Fig. 7 - Typical input characterstics for both types. 



Fig. 8 - Switching-time characterstics as a function of collector 
current for both types. 
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BDY58R 


File Number 1206 


Silicon N-P-N 


TERMINAL DESIGNATIONS 


Switching Transistors 

For Switching Applications in 
Industrial and Commercial Equipment 

Features: 

■ V ceo 160V 

■ l c -25 A 

■ P T — 175 W 


(FLANGE) 



JEDEC TO-204AA 


The RCA-BDY58R is a silicon n-p-n power transistor featur- 
ing fast switching speeds, low saturation voltage, and high 
safe-operating (SOA) ratings. It is specially designed for 
converters, inverters, pulse-width-modulated regulators, and 
a variety of power switching circuits. 

The RCA-BDY58R transistor is supplied in a steel JEDEC 
TO-204AA hermetic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

VcBO 

V CEO 

VCEX 

V BE = — 1.5 V 

V ebo 

Ic 

I cm 

Ib 

P T : 

At T c up 25° 

Tj, T st g 

T l : 

At distances > 1/16 in. (1.58 mm) from case for 10 s max. 


BDY58R 

250 V 

160 V 

250 V 

8 V 

25 A 

50 A 

8 A 

175 W 

-65 to + 200° C 

235° C 
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BDY58R 


ELECTRICAL CHARACTERISTICS, at Case Temperature (T C ) = 25°C 
unless otherwise specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BDY58R 

< 

o 

m 

Vbe 

'c 

■b 

Min. 

Typ. 

Max. 

'CBO 

V C B 

200 

— 

— 

0 

— 

0.1 

1 

mA 

*CER RbE = 10q > 

T C = 100°C 

180 

— 

— 

— 

— 

— 

10 

•ebo 

— 

-5 

0 

— 

— 

0.1 

0.5 

v CEO( sus ) b 

— 

— 

0.2a 

— 

1603 

— 

— 

V 

v (BR)EBO Ie = 005A 

— 

— 

0 

— 

8 

— 

— 

VBE(sat) 

— 

— 

103 

1 

— 

0.9 

2 

VcE(sat) 

— 

— 

103 

1 

— 

0.2 

1.4 

hFE 

4 

4 

— 

103 

203 

— 

20 

20 

60 


T c = -30°C 

4 

— 

103 

— 

10 I 

— 

— 

fT 

15 

— 

1 

— 

10 

48 

— 

MHz 

ton 

v cc 

75 V 

— 

15 

1.5 

| 

0.3 

1 

MS 

toff 

(*B1 =I B2) 


15 

1.5 


1.2 

2 

R 0JC 

— 

— 

— 

— 

— j 

— 

1 

°C/W 


a Pulsed, pulse duration = 300 \i s, duty factor < 2%. 

^CAUTION: Sustaining Voltage Vq£o( sus ) MUST NOT be measured on a curve tracer. 
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Fig. 1 — Dissipation and l S /b derating curve. 


Fig. 2 — Typical thermal-response 
characteristic. 
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COLLECTOR CURRENT (I C )— A 


Fig. 6 — Typical base-to-emitter saturation 

voltage as a function of collector current. 


COLLECTOR CURRENT (I c ) — A 

92CS-3J 

Fig. 7 — Typical gain-bandwidth product. 









BDY58R 



0 2 4 6 8 10 12 14 16 18 20 

C0LLECT0R-T0 -EMITTER VOLTAGE (V CE ) —V 

92CS-3I456 


Fig. 8 — Typical output characteristics. 



Fig. 9 — Typical saturated-switching-time 
characteristics as a function of 
collector current. 



COLLECTOR CURRENT (Ic) — A 

92CS- 32155 



COLLECTOR -TO -BASE VOLTAGE (V C B> — ' v OR 
EMITTER-TO-BASE VOLTAGE (V EB )— V 

92CS-3I459 


Fig. 10 — Typical switching-time characteristics 
at T c = 125° C as a function of 
collector current. 


Fig. 11 — Typical common-base input (C ib0 ) of 
output (C obo ) capacitance 
characteristics. 







BDY90, BDY91, BDY92 


File Number 1289 


High-Speed Silicon N-P-N 
Planar Transistors 

Devices for Switching and Amplifier 
Circuits in Industrial and Commercial 
Applications 

Features: 

■ Maximum operating area curves 
for dc and pulse operation 


TERMINAL DESIGNATIONS 

c 



The RCA-BDY90, BDY91, and BDY92 are epitaxial silicon 
n-p-n planar transistors. They differ in breakdown-voltage 
ratings, leakage-current, and dc-beta values. 

The high current-handling capability of these transistors in 
conjunction with fast switching speeds make them especially 
suited for switching-control amplifiers, power gates, 
switching regulators, converters, and inverters. Other 
recommended applications include dc-rf amplifiers and 
power oscillators. These transistors are supplied in the steel 
JEDEC TO-204AA hermetic plackage. 



Fig. 1 - Dissipation derating curves for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

VcBO 

VcEx(SUS) 

Vbe = -1 .5 V 

Vceo(sus) 

Vebo 

Ic 

•CM 

Ib 

Pt 

T c <75°C 

T c <25°C, V C e> 28 V 

T c > 25° C, Vce > 28 V 

Tj, Tstg 

Tl 

At distance > 1/32 in. (0.8 mm) from seating plane for 10 s max. 


BDY90 

BDY91 

BDY92 


120 

100 

80 

V 

120 

100 

80 

V 

100 

80 

60 

V 


6 
10 
15 ■ 
2 


V 

A 

A 

A 


40 W 

— See Fig. 1 

See Figs. 1 & 4 

- -65 to 175 °C 


175 


°C 
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BDY90, BDY91, BDY92 


ELECTRICAL CHARACTERISTICS, at Case Temperature (T c ) =25° C 
Unless Otherwise Specified 


Characteristic 

Test Conditions 

Limits 

Units 

Voltage 

V dc 

Current 

A dc 

BDY90 

BDY91 

BDY92 

Vce 

Vbe 

ic 

IB 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

ICEX 

TC = 1 50 °C 

120 

100 

80 

-1.5 

-1.5 

-1.5 

■ 

■ 

H 

3 

B 

3 

B 

3 

mA 

hFE 

2 

5 

5 

■ 

1 a 
5 a 

103 

■ 

35 

30 

20 

120 

35 

30 

20 

120 

35 

30 

20 

120 

■ 

lh fe l 

f = 5 MHz 

5 

■ 

0.5 

■ 

14 

Typ. 

n 

14 

Typ. 

B 

14 

Typ. 

B 

■ 

v CEO(sus)b 



0.2 

0 

100 

- 

80 

- 

60 

- 

V 

VcEX(sus)b 


-1.5 

0.2 

0 

120 

- 

100 

- 

80 

- 

VEBO 
lE = 0.05 A 


■ 

0 

■ 

6 

n 

6 

B 

6 

B 

VcE(sat) 



5 a 

10 a 

0.5 

1 



0.5 

1.5 

B 

0.5 

1.5 

B 

0.5 

1.0 

V 

VeE(sat) 

■ 

■ 

5 a 

10 a 

0.5 

1 

B 

1.2 

1.5 

— 

1.2 

1.5 


1.2 

1.5 

V 

> 

O 

CO 

II 

0 
z 0 
o> 

■ 

■ 

5 

0.5 c 

— 

0.35 

- 

0.35 

- 

0.35 

]US 

*s 

VCC = 30 V 

■ 

■ 

5 

0 . 5 c 

- 

1.3 

- 

1.3 

- 

1.3 

O 

O 

II 

CO 

0 

< 

■ 

■ 

5 

0 . 5 c 

- 

0.2 

- 

0.2 


0.2 

R*JC 

10 


10 


- 

2.5 


2.5 


2.5 

°C/W 


a Pulsed: pulse duration = 300 /js, duty factor < 2 %. c Ib-j = — IB2 

b CAUTION: The sustaining voltage Vceo( sus ) ancl WEX MUST NOT be measured on a curve tracer. 




Fig.2 - Typical dc beta characteristics 
for all types. 


Fig.3 - Typical gain-bandwidth product 
for all types. 
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BASE-TO-EMITTER SATURATION VOLTAGE COLLECTOR TO-EMITTER S, 

[V BE (sat[J— V [VcEfsotg 


BDY90, BDY91 , BDY92 


CASE TEMPERATURES )»75*C 
(CURVES MUST BE DERATED 
LINEARLY WITH INCREASE 
IN TEMPERATURE) 



COLLECTOR-TO- EMITTER VOLTAGE <V CE )— V 

Fig.4 - Maximum operating areas tor all tvoes. 



Fig.5 - Typical collector leakage current 
vs. junction tomperature for all types. 



COLLECTOR CURRENT (I C ) — A «, 2 cs-33604 

Fig.6 - Typical collectur-io-emitter satu- 
ration voltage characteristics as a 
function of collector current 
for all types. 



Fig.7 - Typical collector-to-emitter satu- 
ration voltage characteristics as a 
function of junction temperature 
for all types. 
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2 4 68 2 468 

IO' 1 I 10 


COLLECTOR CURRENT (I c ) — A 92CS-33606 

Fig.8 - Typical base-to-emitter satu- 
ration voltage characteristics as a 
function of collector current 
for all types. 
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JUNCTION TEMPERATURE (Tj) — »C 92CS- 33607 

Fig. 9 - Typical base-to-emitter satu- 
ration voltage characteristics as a 
function of junction temperature. 
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BUW41, BUW41A, BUW41B 


File Number 1275 


5-A SwitchMajC 
Power Transistors 


High-Voltage N-P-N Types for Off-Line 
Power Supplies and Other High-Voltage 
Switching Applications 


Features: 


■ High-temperature parameters guaranteed 


■ Fast switching speed 

■ High voltage ratings: 
Vcex = 350 V to 450 V 

■ Low Vce (sat) at lc~ 5 A 
m VERSAWATT package 


Applications: 

■ Off-line power supplies 

■ High-voltage inverters 
u Switching regulators 


TERMINAL DESIGNATIONS 






— 

(FLANGE) 

O 



= r~ 




' " ^ 




, 

u 


TOP 

VIEW 


92CS-39969 


JEDEC TO-220AB 


CM 


The BUW41, BUW41A, and BUW41B SwitchMax series of 
silicon n-p-n power transistors feature high-voltage capability, 
fast switching speeds, and low saturation voltages, together 
with high safe-operating-area (SOA) ratings. They are specially 
designed for off-line power supplies and are also well suited 
for use in a wide range of inverter or converter circuits, and 
pulse-width-modulated regulators. These high-voltage, high- 
speed transistors are 100-per-.cent tested for parameters that 


are essential to the design of high-power switching circuits. 
Switching times, including inductive turn-off time, and 
saturation voltages are guaranteed at 125°C to provide 
information necessary for worst-case design. 

The BUW41, BUW41A and BUW41B series transistors are 
supplied in JEDEC TO-220AB (VERSAWATT) plastic 
packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


v cer, r be " 10on 

V CEV 

V BE = "1.5 V 

V CEX (clamped) 

V BE = "1.5 V 

V CEO 

V EBO 

ic( sat ) 

'c : 

*CM 

•b 

P T 

Tq up to 25° C 

T q above 25°C, derate linearly 

T stg* T J 

t l 

At distance > 1/8 in. (3.17 mm) from 


BUW41 

BUW41A 

BUW41B 


350 

400 

450 

V 

450 

550 

650 

V 

350 

400 

450 

V 

300 

350 

400 

V 


g 


V 


g 


A 


8 --- 


A 




A 


4 A 


100 W 


n« 

W/°C 

-65 to 150 

°C 


seating plane for 10 s max. 


235 


°C 
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BUW41, BUW41A, BUW41B 


ELECTRICAL CHARACTERISTICS 



Test Conditions 

Llmlts — ~i 


Characteristic 

Voltage 

V dc 

Current 

A dc 

BUW41 

BUW41A 

BUW41B 

Units 


VceKbe 

•c 

■a 

Min. 

Max. 


Max. 

[2 

Max. 



T c = 25° C 


'CEV 

a 

— 1.5 

— 1.5 

— .5 

■ 

i 

■ 

0.1 

■ 

0.1 

■ 

0.1 

mA 

'lEBO 


-8 

0 


- 

2 

- 

2 

- 

2 


v CEO< sus ) b 



QOj 

0 

300 

— 

350 

- 

400 

— 

V 

hFE 

3 


5 a_ 


10 

40 

10 

40 

B 

40 


V B E<sat) 



b 

1 

— 

jjj^^ 

— 








5 a 

mu 


1 



i 

JjH 

1 


V CE (sat) 

■ 


8 a 

H 

H 

2 

— 

2 

B 

2 

v 

v CEX b 






■ 


B 


B 


(Clamped E s/b ) 

■ 

-5 

5 

i e 

350 

n 

400 


450 



L = 170 //H 

1 







I 


1 1 


r BB = 5 

1 

—5 

8 

3 e 

200 

B 

250 

B 

300 

B 


■s/b 

25 


Hi 



— 

im 


||g| 

- 

s 

|h ffi | f=5 MHz 

10 


WHI 


mm 

mm 

3 

mm 

3 

mm 


f T 

10 


0.2 


15 

ISS 

B 

fin 

B 

60 

MHz 

C 0 bo »=0.1 MHz 

IOC 




50 

300 

mu 



300 

PF 

td d 



5 

1 

— 

0.1 

■ 

B 


0.1 


*r d 



5 

1 

— 

0.5 

— 

WISM 

— 

0.5 


kbbh 



5 

ie 

- 

2.5 

- 

m 

- 

2.5 


t, d 




5 

D 



- 


- 

0.4 


*c 

■ 

■ 



■ 


■ 


■ 


ps 

V CC =125 V, 


■ 



1 ■ 


■ 


■ 



L=170 pH, 

l l 

I 

5 

1 e 

1 



0.4 


0.4 


R c = 25 0 

■ ■ 











Collector clamped 

l 




n 


B 


1 



t° v CEX 

M 

■ 



■ 









Fig. 1 — Dissipation and l S /b derating curves 
for all types. 


NORMALIZED TRANSIENT THERMAL 
p RESISTANCE _ ^ 


\ 

























— 

''' 


■ 

■ 

i 






■ 

B 
















l 











H 

S 



1 




1 








T 

















Z 468 Z 468 Z 468 Z 468 
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Fig. 2 — Typical thermal-response character- 
istics for all types. 
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BUW41, BUW41A, BUW41B 


ELECTRICAL CHARACTERISTICS Continued 




| Limits I 


Characteristic 

Voltage 

V dc 

Current 

Adc 

BUW41 

BUW41A 

BUW41B 

Units 


PH 

1 

D 

□ 

Min. 

Max.j 

Min. 

Max. 


Max. 



T c = 125° C 


'CEV 

■ 

H 

1 

■ 

■ 

1 

■ 

■ 

■ 

i 

mA 

V C E( sat ) 



m 

1 

B 

2 



n 

2 

V 

tr d 



m 

1 

— 

0.8 

— 

0.8 

— 

0.8 

ps 

‘s d 



B 

1 e 

- 

4 

- 

4 

- 

s 

t, d 



wm 

1 e 

- 

m 

- 

0.8 

— 


V CC =125 V, 

L=170 pH, 

R c = 25 0 

Collector clamped 
to V CEX 

1 

1 

5 

1 e 


0.8 


0.8 


0.8 


h bjc 





- 

1.25 

- 

1.25 

- 

1.25 

°C/W 

b b ja 





— 

70 

— 

70 

— 

70 

°C/W 


a Pulsed: pulse duration - 300 ps, duty factor <2%. c VcB va * ue ' 

b CAUTION: The sustaining voltage Vq E 0 ( sus ) and dv CCT 125 V ’ t p =20 //s ‘ 

V CEX MU ^T NOT be measured on a curve tracer. e, Bi = — l B2- 



Fig. 3 — Maximum operating areas for ail types [T c = 25° C]. 
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BUW41, BUW41A, BUW41B 



typos. 



Fig. 5 — Typical collector-to-emitter saturation 
voltage as a function of collector 
current for all types. 



Fig. 6 — Typical bnso-to-emitter saturation 
voltage as a function of collector 
current for all types. 



Fig. 7 — Typical base-to-emitter voltage as a 
function of collector current for all 
types. 




0 I 2 3 4 5 


COLLECTOR CURRENT (Iq) — A 92CS-29987RI 


: ig. 8 — Typical output characteristics for all 
types. 


Fig. 9 — Typical saturated-switching-time 
characteristics for all types. 
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BUW41, BUW41A, BUW41B 
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Fig. 10 — Typical saturated-switching-time 

characteristics as a function of collector 
current for all types. 


CASE TEMPERATURE (Tc)«l25 a C 



0 1 2 3 4 5 6 


COLLECTOR CURRENT (Iq) — A 92CS-29990R| 

Fig. 12 — Typical saturated-switching-time 
characteristics for all types. 
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COLLECTOR-TO-BASE VOLTAGE (V CB ) — V OR 

EMITTER-TO-BASE VOLTAGE (Veb)— V «cs -2999Z 

Fig. 14— Typical common-base input or output 
capacitance characteristics as a 
function of collector-to-base voltage or 
emitter-to-base voltage for all types. 
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COLLECTOR CURRENT (I C )— A 92CS-29989RI 

Fig. 1 1 — Typical saturated-switching-time 
characteristics for all types. 



92CS-Z999IRI 


Fig. 13 — Typical saturated-switching-time 

characteristics as a function of case 
temperature for all types. 



COLLECTOR-TO-EMITTER VOLTAGE 


92CS -30455 

Fig. 15 — Maximum operating conditions for 
switching between saturation and 
cutoff. 
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BUW41, BUW41A, BUW41B 



Fig. 16 — Oscilloscope display for measurement 
of clamped induction switching 
time (tj. 



td = A-B 
t r = B— C 
tj * X-Y 
t f = Y-Z 

Transition = x-w 

NOTE: TRANSITION TIME 
FROM 90% l Bl TO 90% Ib 2 
MUST BE LESS THAN 0.3 /us. 


Fig. 17 — Phase relationship between input and 
output currents showing reference 
points for specification of switching 
times. 


0 . 00 ! fJLFd. 



6 A 

15 n 

15 n 

CLAMPED VcEX RATING 

8 A 

512 

5 n 

VCEO - 100 V 


FREQ =500 Hz 


V B2 

ADJ. FOR I B2 


Ql, Q2 - 2N6354 
03 - 2N3762 
04,05, 

06,07 = CA3725 QUAD 
TRANSISTOR 
ARRAY. 

* THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 

** KELVIN (SENSING) 
CONNECTIONS 

BATTERY SYMBOLS V cc , V B | , V B2 , 

V B( CLAMP) INDICATE RIGOROUSLY FILTERED 
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST t r AND t f TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 

NOTE: SWI CLOSED FOR t r , t s , t f . SWI OPEN FOR t c . 

92CM-30458 


Fig. 18 — Circuit for measuring switching times. 
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BUW64A, BUW64B, BUW64C 


File Number 1199 


High-Current, Silicon N-P-N 
VERSAWATT Transistors 

Switching Applications 

Features: 

■ Fast switching speed at temperatures up to 125°C 

■ Low VcE{sat) 

■ VERSAWATT plastic package 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


RCA-BUW64A, BUW64B, and BUW64C are epitaxial-base 
silicon n-p-n power transistors which feature fast switching 
speeds, low saturation voltages, and high safe-operating- 
area (SOA) ratings. They are specially designed for 
converters, inverters, pulse-width-modulated regulators and 
a variety of power switching circuits. 

The BUW64A, BUW64B, and BUW64C transistors are 
supplied in the JEDEC TO-220AB (RCA VERSAWATT) 
plastic packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 



BUW64A 

BUW64B 

BUW64C 


VcEV 





Vbe = -1.5 V 


160 

180 

V 

VcEO 

90 

110 

130 

V 

Vebo 


7 


V 

Ic(sat) 

5 

5 

4 

A 



7 


A 

1cm 


10 


A 



5 


A 

Pt 





Tc up to 25° C 


50 


W 

T c above 25° C 


0.4 


W/°C 



-65 to 150 


°C 

Tl 





At distance > 1/8 in. (3.16 mm) from seating plane for 10 s max 

235 


°C 
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POWER 

TRANSISTORS 




BUW64A, BUW64B, BUW64C 

ELECTRICAL CHARACTERISTICS, at Case Temperature Tq = 25°C Unless Otherwise 
Specified 



a Pulsed: pulse duration = 300 /us, duty factor ^ 2%. c Vq b value. 

b CAUTION: The sustaining voltage Vq E q(sus) MUST NOT d V CC = 70 V, t p = 20 /is 

be measured on a curve tracer. e l D = — | Q 

B 2 - 
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BUW64A, BUW64B, BUW64C 



Fig. 3 - Dissipation and l^/p derating curves for 
all types. 



Fig. 4 — Typical thermal-response characteristic 
for all types. 



Fig. 5 — Typical dc beta cnaracteristics for all 
types. 



Fig. 6 — Typical collector-to-emitter saturation 
voltage characteristics for all types. 



BASE-TO- EMITTER SATURATION VOLTAGE [V^Uat^-V 



Fig. 7 — Typical base-to-emitter saturation 
voltage characteristic for all types. 


Fig. 8— Typical small-signal forward-current transfer ratio 
characteristic for all types (f= 5 MHz). 
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BUW64A, BUW64B, BUW64C 
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C0LLECT0R-T0-EMITTER VOLTAGE <V CE )-V 

92CS-3I843 


Fig. 9 - Typical output characteristics for all types. 



Fig. 10— Typical saturated-switching-time charac- 
teristics as a function of collector current 
for all types (Tq = 25 C). 



Fig. 11 — Typical saturated-switching-time charac- 
teristics as a function of collector current 
for all types (Tq = 125 C). 



EMITTER-TO-BASE VOLTAGE (V £B )-V 92CS-3I846 

Fig. 12 - Typical common-base input (C jbo ) or 

output (C obo ) capacitance characteristic 
for all types. 


ADJ. FOR IBI 
15ft, 2W V Bl y 
AAA — tWz- 


0.001 



R c = 15- 20ft, IOW 
NON IND 


vcc* 

70 V 


Ql, Q2 «* 
Q3 = 
Q4.Q5, 
Q6.Q7 = 


2N6354 

2N3762 

CA3725 QUAD 

TRANSISTOR 

ARRAY 


* THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 
* * KELVIN SENSING 
CONNECTION 

NOTE: BATTERY SYMBOLS V CC ,V B) ,V B2 , 

Vb(CLAMP) INDICATE RIGOROUSLY FILTERED 
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST t r AND t f TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 


Fig. 13 - 


V B2 ^ 

ADJ. FOR I B? 

Circuit for measuing switching times. 


92CM- 31847 
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TRANSISTORS 






BUW64A, BUW64B, BUW64C 



'traniltion “ 

NOTE: TRANSITION TIME 
FROM 90% l Bl TO 90% 1^ MUST 

BE LESS THAN 0.5 fit. 

Fig. 14 — Phase relationship between input and 
output currents showing reference 
points for specif ication of switching 
times. 
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BUX11A 


File Number 1353 


High-Current, High-Power, 
High-Speed Silicon N-P-N 
Power Transistor 

Features: 

■ 1/ceo - 190 V 
m lc - 20 A 
m P T - 200 W 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


The RCA-BUX11A epitaxial-base silicon n-p-n transistor 
features high-voltage and high-current capabilities to- 
gether with fast switching speed at low saturation voltage. It 
is especially suitable for control amplifiers and power- 
switching circuits, such as converters, inverters, switching 
regulators, and switching-control amplifiers. 

The RCA-BUX11A is supplied in a steel JEDEC TO-204AA 
hermetic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO 

VcER 

r be = ioo n 

VcEO 

VcEX 

Vbe — -1.5 V 

Vebo 

Ic 

1cm 

Ib 

Pt 

T c <25°C 

T c > 25° C derate linearly 

T s tg, Tj 

Tl 

At distances ^ 1/32 in. (0.8 mm) from seating plane 
for 10 s max 


BUX11A 

250 V 

240 V 

190 V 

250 V 

7 V 

20 A 

25 A 

4 A 

200 W 

1.14 W/°C 

-65 to + 200 °C 


,235 °C 
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BUX11A 


ELECTRICAL CHARACTERISTICS, at Case Temperature (T c ) = 25° C unless otherwise specified 



TEST CONDITIONS 

LIMITS 



VOLTAGE 

CURRENT 




CHARACTERISTIC 

Vdc 

Adc 

BUX11A 

UNITS 


Vce 

Vbe 

lc 

Ib 

Min. 

Max. 


•CEO 

160 



0 

- 

1.5 


IcEX 

250 

-1.5 



— 

1.5 



250 

-1.5 




6 

mA 







L Iebo 


-5 



— 

1 




hhhh 

(HP 


190 

— 


V(BR)EBO 



o 


7 


V 

Ie = 50 mA 








hpE 

2 


8 D 


20 

60 


4 


15 b 


10 

— 


nQggHSI HHHHHHHI 

■ 


1 5 b 

1.88 

— 

1.8 





8 b 

0.8 



0.6 


Vce(sat) 



1 5 b 

1.88 

— 

1.5 

V 


140 





— 



18 





— 


t T 

15 


1 

— 

8 

— 

MHz 

toN 

150 c 


15 

1.88 



1 


ts 

150° 







lei = Ib 2 



15 

1.88 

— 

1.5 

ps 

If 

150 c 





0.4 

IbI = Ib2 



15 

1.88 

— 



R0JC 





— 

0.875 

°C/W 


a CAUTION: The sustaining voltage V C eo(sus) MUST NOT be measured on a curve tracer. 
b Pulsed; pulse duration = 300 jjs, duty factor < 2%. 

C V CC . 



2 4 6 8' 2 4 6 8 I 2 4681 

10 100 100 
COLLECTOR- TO- EMITTER VOLTAGE (V^l-V 


92CM-34803 

Fig. 1 — Maximum safe-operating areas for BUX11A (T c = 25° C). 
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BUX11A 



COLLECTOR CURRENT (I c ) — A 


COLLECTOR CURRENT (I C )— A 


Fig. 6 — Typical collector-to-emitter saturation 
voltage characteristics. 


Fig. 7 — Typical base-to-emitter saturation 
voltago characteristics. 
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TRANSISTORS 









BUX11A 



Fig. 8 — Typical saturated-switching times as a 
function of collector current. 
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COLLECTOR -TO -BASE VOLTAGE (V C B>— V OR 
EMITTER-TO-BASE VOLTAGE (Vgg) — V 

92CS-3I459 

Fig. 9 — Typical common-base input (C ibo ) or output 
(C obo ) capacitance characteristic. 
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BUX14 


File Number 1203 


Silicon N-P-N 
Switching Transistor 

For High-Voltage Switching and 
Amplifier Applications in Industrial 
and Commercial Equipment 

Features: 

■ ^ ceo - 400V 

■ l c — 10 A 

■ P T - 150 W 


TERMINAL DESIGNATIONS 




c 

(FLANGE) 



o 


JEDEC TO-204AA 


The RCA-BUX14 is a silicon n-p-n power transistor featur- 
ing fast switching speeds, low saturation voltage, and high 
safe-operating-area (SOA) ratings. It is especially designed 
for use in off-line power supplies and is also well suited for 
use in a wide range of inverter or converter circuits and 
pulse-width-modulated regulators. 

The RCA-BUX14 transistor is supplied in a steel JEDEC 
TO-204AA hermetic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


BUX14 

V cbo 450 V 

V ceo 400 V 

Vcex 

V BE = -1.5V 450 V 

Vcer 

R B e= 100 O 440 V 

Vebo 7 V 

l c 10 A 

I CM 15 A 

l B 2 A 

Pt 

At T c up to 25° C 150 W 

Tj.Tstg -65 to +200 ° C 

T l 

At distances > 1/16 in. (1.58 mm) from case for 10 s max 235° C 
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BUX14 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25°C 
unless otherwise specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 
V dc 

CURRENT 

Adc 

BUX14 

V C E 

Vbe 

*C 

*B 

Min. 

Typ. 

Max. 

'CEO 

320 

— 

— 

0 

— 

— 

1.5 

mA 

*CEX 

450 

-1.5 

— 

— 

— 

— 

1.5 

_____ 

450 

-1.5 

— 

— 

— 

— 

6 

>EBO 

— 

-5 

0 

— 

— 

— 

1 

v CEO( sus )° 

— 

— 

0.2a 

0 

400a 

— 

— 

V 

V(BR)EBO 'e = 0 05A 

— 

— 

0 

— 

7 

— 

— 

V 

VBE< sat > 

— 

— 

6a 

1.2 

— 

1 

1.5 

VcE< sat ) 

I 

I 

3a 

6« 

0.6 

1.2 

— 

0.2 

0.5 

0.6 

1.5 

h FE 

4 

4 


3a 

6a 

— 

15 

8 

— 

60 


*S/b 

t = 1 s, nonreDetitive 

140 

30 


— 

— 

0.15 

5 

— 

— 

A 

'T 

15 



1 

— 

8 

— 


MHz 

*on 

o > 

— 

6 

1.2 

— 

0.5 

1.4 

(jlS 


— 

6 

1.2C 

— 

1 

3 

*f 

— 

6 

1.2C 

— • 

0.3 

1.2 

R 0JC 


— 

— 

— 

— 

— 

1.17 

°c/w 


apulsed, pulse duration = 300 ns, duty factor < 2%. 

^CAUTION: Sustaining Voltage Vqeq(sus) MUST NOT be measured on a curve tracer. 
C, B1 =, B2- 



92CS -28855 



Fig. 1 — Dissipation and l S /b derating curves. 


Fig. 2 — Typical dc beta characteristics. 
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BUX14 



POWER 

TRANSISTORS 
















BUX14 




Fig. 6 — Typical base-to-emitter saturation 
voltage as a function of collector 
current. 


Fig. 7 — Typical collector-to-emitter saturation 
voltage as a function of collector 
current. 



COLLECTOR-TO-EMITTER VOLTAGE 

92CS-30455 

Fig. 8 — Maximum operating conditions for 
switching between saturation and 
cutoff. 



92CS- 29992 


Fig. 9 — Typical common-base input or output 
capacitance characteristics as a func- 
tion of collector-to-base voltage or 
emittor-to-base voltage. 


2-310 




BUX21 


File Number 1172 


Silicon N-P-N 
Switching Transistor 

For Switching Applications in 
Industrial and Commercial Equipment 

Features: 

■ V CE0 — 200V 

■ l c — 40 A 

■ P T — 250 W 



JEDEC TO-204AA 


The RCA-BUX21 is a silicon n-p-n power transistor featur- 
ing fast switching speeds, low saturation voltage, and high 
safe-operating-area (SOA) ratings. It is specially designed 
for converters, inverters, pulse-width-modulated regulators, 
and a variety of power switching circuits. 

The RCA-BUX21 transistor is supplied in a steel JEDEC 
TO-204AA hermetic package. 



MAXIMUM RATINGS, Absolute-Maximum Values . 


Vcbo 

Vceo(sus) 

Vcex(SUS) 

V be = -1.5V . 
Vcer(sus) 

R be = 100 ft 

Vebo 

Ic 


Ib 

Pt 

At T c up to 25° C and V C e up to 20 V 

Tj, T st g 

T L 

At distances >1/16 in. (1.58 mm) from case for 10 s max. 


BUX21 

250 V 

200 V 

250 V 

240 V 

7 V 

40 A 

50 A 

8 A 

250 W 

-65 to +200 °C 

200 °C 
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BUX21 


ELECTRICAL CHA RACTERISTICS, at Case Temperature (Tq) = 2&‘C unless otherwise specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BUX21 

V C E 

Vbe 

r C 

■b 

Min. 

Typ. 

Max. 

'CEO 

160 

- 

- 

0 

- 

- 

3 

mA 

'CEV 

250 

-1.5 

- 

- 

- 

- 

3 

T C = 125°C 

250 

-1.5 

- 

- 

- 

- 

12 

'ebo 

- 

-5 

0 

- 

- 


1 

V C EO< sus > b 

- 

- 

0.2 a 

- 

200a 


- 

V 

v <BR)EBO 'e = 005A 

- 

- 

0 

- 

7 

- 

- 

V 

V BE (sat) 

- 

- 

25 a 

3 

- 

1.2 

1.5 

VQ E (sat) 

H 

a 

123 

25a 

1.2 

3 



0.2 

0.7 

0.6 

1.5 

h FE 

2 

4 

a 

12a 

25a 

— 

20 

10 

— 

60 


■s/b 

t = 1$. nonrepetitive 

140 

20 

a 

— 

— 

0.15 

IOC 

1 

— 

— 

A 

f T 

f = 10 MHz 

15 

a 

2 

— 

8 

_ 

— 

MHz 

ton 

v cc = 

100 V 

a 

25 

3 

- 

0.3 

1.2 

Ms 

t s 

<'B 1 = 'b 2 ) 

v cc = 

100 V 

■ 

25 

3 

- 

1.0 

1.8 

tf 

"B-j = 'b 2 > 

BH 

a 

25 

3 

- 

0.2 

0.4 

R 0JC 

- 

- 

- 

- 

- 

- 

0.7 

°c/w 


a Pulsed, pulse duration = 300 ps, duty factor <2%. 

b CAUTION: Sustaining Voltages V CEQ (sus) MUST NOT be measured on a curver tracer. 




Fig. 1 — Dissipation and l s/b derating curve. 


Fig. 2 — Typical thermal-response characteristic. 
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BUX21 



10 100 
C0LLECT0R-T0-EMITTER VOLTAGE (V CE )- V 

Fig. 3 — Maximum operating areas (T c - 25° C). 


92CM-3 1448 



Fig. 4 — Typical dc beta characteristics. 



Fig. 5 — Typical collector-to-emitter saturation 
voltage characteristics. 



Fig. 6 — Typical base-xo-emitter saturation voltage 
characteristics. 



92CS-3 1456 

Fig. 7 — Typical output characteristics. 
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BUX21 



NOTE: TRANSITION TIME 
FROM 90% l Bl TO 90% l B2 MUST 

BE LESS THAN 0.5 fit. 


Fig. 14 — Phase relationship between input and 
output currents showing reference 
points for specification of switching 
times. 


04 
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File Number 1285 


BUX32, BUX32A, BUX32B 


6-A SwitehMauf 
Power T ransistors 


High-Voltage N-P-N Types for 240 V Off-Line 
Power Supplies and Other High-Voltage 
Switching Applications 

Features: 

■ High-temperature parameters guaranteed 

■ Fast switching speed 

■ High voltage ratings: Applications: 

V'cex = 450 V — 550 V m Off-line power supplies 

■ Low V C r. (sat) at I c. = 6 A m High-voltage inverters 

m steel hermetic TO-204AA package m Switching regulators 


TERMINAL DESIGNATIONS 


c 



92CS- 2731ft 


JEDEC TO-204AA 
(200 mil diameter pin isolation) 


The BUX32 SwitchMax series of silicon n-p-n power tran- 
sistors feature high-voltage capability, fast switching 
speeds, and low saturation voltages, together with high 
safe-operating-area (SOA) ratings. They are speciaMy 
designed for use in off-line power supplies and are also 
well suited for use in a wide range of inverter or converter 
circuits and pulse-width-modulated regulators. These 
high-voltage, high speed transistors are 100-per-cent 


tested for parameters that are essential to the design of 
industrial high-power switching circuits. Switching times, 
including inductive turn-off time, and saturation voltages 
are guaranteed at 100°C to provide information necessary 
for worst-case design. 

The BUX32-series transistors are supplied in steel JEDEC 
TO-204AA hermetic packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


V CEV 

V B e=-1.5 V 

V CER RBE^IOft 

V CEX (Clamped) 

V B e=-1-5 V 

v CEO 

VEBO 

Icfsat) 

>C 

'CM 

•b 

PT 

T C up to 25° C 

Tq above 25° C, derate linearly 

Tj 

T stg 

tl 

At distance ^ 1/16 in. (1.58 mm) from 
seating plane for 10 s max 


BUX32 

BUX32A 

BUX32B 


800 

900 

1000 

V 

800 

900 

1000 

V 

450 

500 

550 

V 

400 

450 

500 

V 



2-316 



BUX32, BUX32A, BUX32B 

ELECTRICAL CHARACTERISTICS 





CHARAC- VOLTAGE CURRENT 


LIMITS f 

BUX32 

BUX32A 

BUX32B 


Tc=25°C 


ICEV 


ICER 

Rbe^io ft 


'EBO 


VCEO< sus ) 


hFE 


VBE(sat) 


VcE(sat) 


VcEX b 

(Clamped Es/b) 
L=170 pH 


'S/b 


|hfel f=5 MHz 


fT 


C 0 bo f=0.1 MHz 


td d 


t r « 


tfd 


*C 

V C C=250 V, 
L=170 jxH, 

RC=50 n 

Collector clamped 
to V C EX 


Tc = 100 C 


pn i— H 
— — ■ 


1000 -1.5 




■CEV 


'CER 

RBE^ 10 ft 
VCE(sat) 



M 

^ 

tc 

Vcc=250 V, 
L=170 /zH, 

RC=50 n 

Collector clamped 
to VCEX 
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BUX32, BUX32A, BUX32B 


ELECTRICAL CHARACTERISTICS 



TEST CONDITIONS 

LIMITS 


CHARAC- 

TERISTIC 

VOLTAGE 

V dc 

CURRENT 

A dc 

BUX32 

BUX32A 

BUX32B 

UNITS 


1 

1 

■aha 

UDJBidEESI 

cjjjujn 

rmrmm 



|Ft0JC 



1 

q 

1 

q 

1 

1.0 

°c/w| 


a Pulsed; pulse duration=300 ns, duty factor < 2%. 
b CAUTION: The sustaining voltage Vqeo( sus ) 
and Vqex MUST NOT be measured on a curve tracer. 


c VCB value. 
d V C c=250 V, t p =20 jus. 
e, B 1 =-*B 2 
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Fig. 1 — Maximum operating areas for all types (T c ). 



Fig. 2 — Dissipation derating curve for all types. 



Fig. 3 — Typical thermal-response characteristic 
for all types. 
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BUX32, BUX32A, BUX32B 



Fig. 4 — Typical dc beta characteristics for all 
types. 



COLLECTOR CURRENT (X C )- A 92C s- 32043 


Fig. 5 — Typical collector-to-emitter saturation 

voltage as a function of collector current 
for all types. 
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COLLECTOR CURRENT (I C )-A 

92CS-32046 



2 4 6 

COLLECTOR CURRENT ( I C )-A 


Fig. 6 — Typical base-to-emitter saturation Fig. 7 — Typical base-to-emitter voltage as a 

voltage as a function of collector current function of collector current for all types, 

for all types. 
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COLLECTOR-TO-EMITTER VOLTAGE(V CE J- V 

92CS-32048RI 

Fig. 8 — Typical output characteristics for all 
types. 



012 34-5 6 ' 

COLLECTOR CURRENT ( Ic )-A 

92CS-33405 


Fig. 9 — Typical saturated switching time 
characteristics for all types. 
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BUX32, BUX32A, BUX32B 
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Fig. 10 — Typical saturated switching time 
characteristics for all types. 



Fig. 1 1 — Typical saturated switching time 
characteristics for all types. 



Fig. 12— Typical saturated switching time 
characteristics for all types. 
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COLLECTOR -TO- BASE VOLTAGE (V CB )— V 
OR EMITTER-TO-BASE VOLTAGE (V EB )-V 

92 CS- 3 ?OS 4 


Fig. 13— Typical common-base input or output 

capacitance characteristics as a function of 
collector-to-base voltage or emitter-to-base 
voltage for all types. 



COLLECTOR-TO-EMITTER VOLTAGE 


92CS- 33409 

Fig. 14 — Maximum operating conditions for 

switching between saturation and cutoff. 



Fig. 15— Phase relationship between input and 

output current showing reference points for 
specification of switching times. 
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BUX32, BUX32A, BUX32B 



Fig. 16 — Oscilloscope display for measurement 
of clamped induction switching time (t c ). 


0.001 /iF 



rc? vc EX CLAMP 

l5A|l5n|l5S2 |clamped VcEX rating 1 


-ZOfiS 
MIN 

FREQ = 500 Hz 


Ql, Q2 = 2N6354 
Q3 = 2N3762 
Q4.Q5, 

Q6.Q7 = CA3725 QUAD 
TRANSISTOR 
ARRAY 

* THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 

** KELVIN (SENSING) 
CONNECTIONS 

BATTERY SYMBOLS V cc , V Bj ,V B2 , 

V B ( CLAMP) INDICATE RIGOROUSLY FILTERED 
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST t r AND t f TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 

NOTE: SWI CLOSED FOR t r , t s , t f . SWI OPEN FOR t c . 


Fig. 17 — Circuit for measuring switching times. 
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File Number 1354 


BUX33, BUX33A, BUX33B 


8-A SwitchMa * 
Power Transistors 


High-Voltage N-P-N Types for 240 V Off-Line 
Power Supplies and Other High-Voltage 
Switching Applications 

Features: 

■ High-temperature parameters guaranteed 

■ Fast switching speed 

■ High voltage ratings: Applications: 

Vcex = 450 V — 550 V ■ Off-line power /supplies 

■ Low Vce (sat) at l c = 8 A ■ High-voltage inverters 

■ Steel hermetic TO-204AA package ■ Switching regulators 


TERMINAL DESIGNATIONS 


c 



92CS- 27516 


JEDEC TO-204AA 


(200 mil diameter pin isolation) 


The BUX33 SwitchMax series of silicon n-p-n power tran- 
sistors feature high-voltage capability, fast switching 
speeds, and low saturation voltages, together with high 
safe-operaiing-area (SOA) ratings. They are specially 
designed for use in off-line power supplies and are also 
well suited for use in a side range of inverter or converter 
circuits and pulse-width-modulated regulators. These 
high-voltage, high-speed transistors are 100-per-cent 


tested for parameters that are essential to the design of in- 
dustrial high-power switching circuits. Switching times, 
including inductive turn-off time, and saturation voltages 
are guaranteed at 100°C to provide information neces- 
sary for worst-case design. 

The BUX33-series transistors are supplied in steel JEDEC 
TO-204AA hermetic packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 
Vce v 

V BE = 1.5 V 

Vcer Rbe <10Q 

Vcex (Clamped) 

V B e = -1.5 V 

Vceo 

Vebo 

Ic(sat) 

•c 

ICM 

Ib 

Pi 

T c up to 25° C 

T c above 25° C, derate linearly 

Tj 

TstQ 

Tl 

At distance ^ 1/16 in. (1.58 mm) from 
seating plane for 10 s max 


BUX33 

BUX33A 

BUX33B 


800 

900 

1000 

V 

800 

900 

1000 

V 

450 

500 

550 

V 

400 

450 

500 

V 


8 V 


-8 A 

12 A 

15 A 

4 A 


150 W 

1.0 W/°C 

65 to 175 °C 


-65 to 200 


°C 


235 


°C 
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BUX33. BUX33A. BUX33B 

ELECTRICAL CHARACTERISTICS 



“Pulsed; pulse duration = 300 ys, duty factor < 2%. 
b CAUTION; The sustaining voltage V C eo(sus) and Vcex 
MUST NOT be measured on a curve tracer. 


c V C b value. 

d V cc = 240 V, t p = 20 n s. 
•Ibi = -Ib2. 
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Fig. 1 — Maximum operating areas for all types (Tc). 



Fig. 2 — Dissipation derating curve for all types. 



Fig. 3 — Typical thermal-response characteristic for all types. 




g \. 4 — Typical dc beta characteristics for all types. 


Fig. 5 — Typical collector-to-emitter saturation voltage for 
all types. 








BUX33, BUX33A, BUX33B 




Fig. 6 — Typical base-to-emitter saturation voltage as a function of Fig. 7 — Typical base-to-emitter voltage as a function of collector 
collector current for all types. current for all types. 



92CS-34805 

Fig. 8 — Typical output characteristics for all types. 
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COLLECTOR CURRENT (I c )-A 

92CS- 34008 


Fig. 9 — Typical saturated switching time characteristics for 
all types. 



Fig. 10 — Typical saturated switching time characterics for 
all types. 



COLLECTOR -TO- BASE VOLTAGE (V C B>— ' V 

OR EMITTER -TO- BASE VOLTAOE< Veb>“V 92C s-32054 

Fig. 11 — Typical common-base input or output capacitance 

characteristics as a function of collector-to-base voltage 
or emitter-to-base voltage for all types. 
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BUX33, BUX33A, BUX33B 




Fig. 12 — Maximum operating conditions for switching 
between saturation and cutoff. 


Fig. 13 — Oscilloscope display for measurement of clamped 
induction switching time (t c ). 



t,»Y-Z 

'TRANSITION ' *-W 
NOTE: TRANSITION TIME 
FROM 90% l Bl TO 90 %Ib 2 
MUST BE LESS THAN 0 3^1. 


Fig. 14 — Phase relationship between input and output 

current showing reference points for specification 
of switching times. 


0.001 /xF 


2N6354 

2N3762 

CA3725 QUAD 

TRANSISTOR 

ARRAY 



V B2 
ADJ. FOR I B2 


* THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 

** KELVIN (SENSING) 
CONNECTIONS 
NOTE: BATTERY SYMBOLS V ec , V Bt ,V B2 , 

V B ( CLAMP) INDICATE RIGOROUSLY FILTERED 
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST t r AND t f TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 

SWI CLOSED FOR t r , ♦» , tf . SWI OPEN FOR t c . 


Fig. 15 — Circuit for measuring switching times. 


File Number 1211 


BUX39 


High-Current, High-Speed, High-Power 
Silicon N-P-N Planar Transistors 

For Switching and Amplifier Applications in Industrial 

and Commercial Service 

Features: 

■ Maximum area-of-operation curves for dc and pulse operation - / S/b limit 

begins at 25 V 

■ Fast turn-on time - 1 ps at / c = 15 A 

■ High-current capability - 

hFE, Vce { sat), Vqe ( sat) measured at / c = 10 A 


The RCA BUX39 is an epitaxial silicon n-p-n planar transistor 
that has high current and high power handling capability 
and fast switching speed. 

This device is especially suitable for switching-control 
amplifiers, power gates, switching regulators, power- 
switching circuits converters, inverters, control circuits. 
Other recommended applications include dc-rf amplifiers, 
and power oscillators. 

The BUX39 is supplied in a steel JEDEC T O-204AA hermetic 
package. 


CM 


TERMINAL DESIGNATIONS 

c 



JEDEC TO-204AA 


MAXIMUM RATINGS, Absolute-Maximum Values: 


Vcso 120 V 

VcEX 

Vbe = -1.5 V 120 V 

Vcer 

Rbe = 100 O 110 V 

Vceo(sus) 90 V 

V EBO 7 V 

lc 30 A 

Icm 40 A 

Is.. 6 A 

Pr 

T c <25°C 120 W 

T c > 25° C, derate linearly 0.68 W/°C 

Tstg, Tj -65 to 1 00° C 

T l 

At distanced 1/32 in. (0.8 mm) from seating plane for 10 s max 230° C 
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BUX39 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C unless 
otherwise specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

< 

o 

m 

< 

CD 

m 

■c 

*B 

Min. 

Typ. 

Max. 

•CEO 

70 




— 

— 

1 

mA 

•CEX 

120 

-1.5 



— 

— 

1 

6" 

ii 

ro 

cn 

o 

o 

120 

-1.5 



— 

— 

5 

■ebo 


-5 

0 


— 

~ 

1 

V CEO (sus)a L = 25 mH 



0.2 b 

0 

90 

~ 

— 

V 

V (BR)EBO 
l E = 50 mA 



0 


7 

— 

— 

h FE 

4 

4 


1 2 b 
20 b 


15 

8 



45 


V BE(sat) 



20 b 

2.5 

— 

2.1 

2.5 

V 

V CE(sat) 



1 2 b 
20 b 

1.2 

2.5 



0.7 

1.25 

1.2 

1.6 

CO 

1 — 

II 

-t— > 

n 

Jp 

45 

on 

uu 




1 

A 

H 





A 

h 

15 


1 


8 

— 

— 

MHz 

l ON *d + 

v cc = 

30 V 


20 

2.5 

— 

0.8 

1.5 

/uS 



20 

2.5° 

— 

0.55 

1 

tf 


20 

2.5° 


0.15 

0.3 

R 0 JC 





— 

— 

1.46 

°C/W 


A CAUTION: The sustaining voltage Vceo( sus ) MUST NOT be measured on a curve tracer, 
b Pulsed; pulse duration < 300 pS, duty factor < 2%. 
c Ib-, = -<B 2 - 
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COLLECTOR CURRENT (I C ) 


BUX39 



COLLECTOR-TO-EMITTER VOLTAGE (V rF )- V 

92 CM- 32231 


Fig. 3 - Maximum operating areas. 



Fig. 4 - Typical input characteristics. 



BASE-TO-EMITTER VOLTAGE <VBE>— V 

92C3-322I3 

Fig. 5 - Typical transfer characteristics. 



9 2CS - 1 5652RI 

Fig. 6 - Typical output characteristics. 
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BUX66, BUX66A, BUX66B, BUX66C 


File Number 870 


High Voltage Silicon 
P-N-P Transistors 

For High-Speed Switching and 
Linear-Amplifier Applications 

Features: 

■ High voltage ratings: 

Vceo(sus) = - 150 V max. (BUX66) 

= -250 V max. (BUX66A) 

= -300 V max. (BUX66B) 

= -350 V max. (BUX66C) 
n Large safe-operating area. 


The RCA-BUX66, BUX66A, BUX66B, and BUX66C are sil- 
icon p-n-p transistors with high breakdown voltages and 
fast switching speeds. These transistors are intended for a 
wide variety of applications in ac/dc commercial equipment. 

TvDical applications include high-voltage operational and 
linear amplifiers, high-voltage switches, switching regula- 
tors, converters, and inverters. 


TERMINAL DESIGNATIONS 

c 

E 


92CS-27516 

JEDEC TO-213AA 



MAXIMUM RATINGS, Absolute-Maximum Values: 


v CBO 

V cev(SUS) 

V be =-1.5V 

Vcer(sus) 

R be =100Q 

Vceo(SUS) 

v EBO 

«c 

I CM 

•b 

Pt 

Up to 25°C 

Above 25° C, Derate linearly 

1" J> "l"stg 

T L At distance 1/16 in. (1.58 mm) from 
seating plane for 10 s max 


BUX66 

BUX66A 

BUX66B 

BUX66C 


—200 

-300 

—350 

—400 

V 

-200 

—300 

—350 

—400 

V 

-175 

—275 

—325 

—375 

V 

—150 

— 250 

—300 

—350 

V 

-6 

— 6 

—6 

—6 

V 

-2 

—2 

-2 

—2 

A 

—5 

—5 

-5 

—5 

A 

—1 

—1 

—1 

—1 

A 

35 

35 

35 

35 

W 

0.2 

0.2 

0.2 

-65 to 200 

0.2 

W/°C 

°C 

235 

235 

235 

235 

°C 
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BUX66, BUX66A, BUX66B, BUX66C 


ELECTRICAL CHARACTERISTICS, At Case Temperature (T c ) = 25°C 

Unless Otherwise Specified 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

A dc 

BUX66 

BUX66A 

VCE 


ic 

>B 



Min. 

Max. 

'CEO 

-150 



0 

- 

-10 

- 



'CEX 


m 

| 



-8 

| 

- 



n 

m 




- 


-8 

mA 

T C = 100°C 

MS 

m 

B 

■ 

mm 

-10 

Bj 

- 



Wm 

la 


H 


- 


-10 


'EBO 


6 

0 


- 

-1 

- 

-1 

mA 

hFE 

-5 


_1 a 


10 


10 

150 


VcEO(sus) 



— 0.2 a 

0 



-250c 

- 


v CER(sus) 

■ ■ 



■ 




■ 

V 

RBE = 50 £2 



-0.2 

; ;V';- 

—1 75 c 


-275C 

B 


VBE(sat) 



-1 a 

-0.15 

- 

-1.5 

- 

-1.5 

V 

VcE(sat) 



BB 


- 

m 

- 


V 

Cobo 

■ ■ 

■ 


B3B 

B 


B 



V C B = 10 V 

■ 


■ 

■bB 



B 



f = 1 MHz 


1 

1 


IB 



220 

pF 

•S/b 

■ 


|| 

■ 




BB 


t = 1 s, nonrep. 




■ 

-875 

- 

-875 


mA 

I h fe| 





B 


■■ 

N 


f = 5 MHz 

-10 


-0.2 



- 

■ 






M 


B 


B 






B 

-0.10b 

B 

0.6 

B 

0.6 



BHH1 


mm 


■ 







■ 

B 

-0.1 0 b 

IB 

2.5 

B 

2.5 

/is 

tf 

■ 

■ 

B 



B 

■ 



Vcc = -200 V 

1 

■ 

B 

-0.1 0b 

■ 


II 

0.6 


R 0JC 





- 

B 

- 


OC/W 


a Pulsed: Pulse duration = 300 /is; duty factor < 2%. b lg-| = I b2 
c Sustaining voltages, VcEO^ sus ) and VCER(sus) MUST NOT be measured on a curve tracer. 



Fig. 1 — Typical gain-bandwidth product 
for all types. 



BASE-TO- EMITTER VOLTAGE (V BE ) — V 

92CS- 15974 

Fig.2 — Typical transfer characteristics 
for all types. 
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BUX66, BUX66A, BUX66B, BUX66C 


ELECTRICAL CHARACTERISTICS, At Case Temperature (T C ) = 25°C 

Unless Otherwise Specified 



























































































BUX66, BUX66A, BUX66B, BUX66C 





Fig. 6 — Typical dc beta characteristics 
for all types. 



92CS-26007 


Fig. 7 — Maximum operating areas for all types 
at T c = 100°C. 
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BUX66, BUX66A, BUX66B, BUX66C 
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COLLECTOR CURRENT <I C )— A 

92CS-2GOIO 


Fig. 8 — Typical turn-on time and fall-time 
characteristics for all types. 



92CS-260II 

Fig. 9 — Typical storage-time characteristic 
for all types. 


V B b ,+ 6V V cc *-200V 



200 Hz) 


* ADJUST R B FOR Ib 2 AND Rc FOR Ic 

* l8| AND Ib 2 MEASURED WITH TEKTRONIX CURRENT PROBE 

P60I9 AND TYPE 134 AMPLIFIER.OR EQUIVALENT 


92CS— I5977R3 

Fig. 10 — Circuit used to measure saturated 
switching times for all types. 



Fig. 11 — Phase relationship between input current 
and output voltage showing reference 
points for specification of switching times. 


CLARE 

MERCURY RELAY 
MODEL No.HGP — 1004, 



92C$- 26029 


Fig. 12 — Circuit used to measure sustaining 
voltages V CE o(sus), V CER (sus), 
and l 'cev(sus) for all types. 



92CS-260I2 

NOTE: Sustaining voltages are acceptable when 
traces fall to the right and above points "A" for 
BUX66, points "B" for BUX66A, points "C" for 
BUX66B, and points "D" for BUX66C. 


Fig. 13 — Oscilloscope display for measurement 
of sustaining voltages. 
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File Number 1237 


BUY69A, BUY69B, BUY69C 


High Voltage Silicon N-P-N 
Power Transistors 

For Horizontal-Deflection Circuits and 
Other High-Voltage Switching Applications 

Features: 

■ Fast Switching Speed 

■ High Voltage Ratings: V CEX = 500-1 000 V 

Applications: 

a Off-Line Power Supplies 
a High-Voltage Inverters 

■ Switching Regulators 


The RCA-BUY69 series of silicon n-p-n power transistors 
feature high-voltage capability, fast switching speeds, 
together with high safe-operating-area (SOA) ratings. 

They are intended for horizontal-deflection circuit applica- 
tion in black and white television, CRT’s, off-line power 
supplies and a wide range of inverter or converter circuits 
and pulse-width-modulated regulators. 

The RCA-BUY69 series transistors are supplied in steel 
JEDEC TO-204AA hermetic packages. 


TERMINAL DESIGNATIONS 



92CS-27516 


JEDEC TO-204AA 



MAXIMUM RATINGS, Absolute-Maximum Values: 


V cbo 

Vceo 

VCEX 

Vbe = ~2V 

Vebo 

Ic 

•cM(tp = 500//S) 

I B 

Pt 

T c = 25° C 

Tj 

T s tg 

T l 

At distance > 1/16 in. (1.58 mm) from 
seating plane for 10 s max 


BUY69A BUY69B BUY69C 

1000 800 500 V 

400 325 200 V 



100 

200 

-65 to 200 


W 

°C 

°C 


235 


°C 
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BUY69A, BUY69B, BUY69C 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25° C 
Unless Otherwise Specified 



TEST CONDITIONS 

LIMITS 


CHARAC- 

VOLTAGE 

CURRENT 








TERISTIC 

V dc 

Adc 

BUY69A 

BUY69B 

BUY69C 

UNITS 


V C E 

urn 

lc 

IB 

■TO 

Max. 

Min. 

Max. 

Min. 




1000 

-2 

■ 

■ ■ 

— 

0.1 

— 

— 

— 

— 


•CEX 

800 

—2 

■ ■ 


— 

— 

— 

0.1 

— 

— 

mA 


500 

—2 

1 

BSI 

— 

— 

— 

— 

— 

0.1 


<EBO 


—5 

0 


— 

1 

— 

1 

— 

1 


VcEO(3U3)*> 



0.2« 

0 

400 

— 

325 

— 

200 

— 

V 

b FE 

10 


Egg 


Kl 

— 

mm 

— 

15 

— 


VBE(sat) 



8a 


— 


— 

2.2 

— 

BM 

■ 

E23MSH 



88 

US 

— 


— 

££ | 

— 



V(BR)CBO 



0.1 


1000 



— 

500 


HI 

V(BR)EBO 
|£ = 10mA 





8 

n 

8 

— 

8 

1 

— 

1 

'S/b 
t = Is 

25 




4 

B 

4 

B 

B 

— 

■ 

f = 10 MHz 

10 


0.5 


6 (typ.) 

6 (typ.) 


MHz 

tf 

II 0 
O'* 

£ 


8 

2.5c 

— 

1 

— 

1 

B 


MS 

RnjG 

HI 


i 


— 

a -re 

1 .f'sJ 

— 

1.75 

| 

■■ai 

mm 



a Pulsed: pulse duration = 300 ^s, duty factor < 2%. c Ib-j = — IB 2 

b CAUTION: The sustaining voltage VcEO( sus ) and V CEX MUST NOT be measured on a curve tracer. 



Fig. 1 — Dissipation derating curve for all 
types. 


•uj e 

6 
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COLLECTOR-TO- EMITTER 

— 

— 

- 

— 

— 

— 
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cc 

125* 

c 














1 I 

K 

H 4 

»- 

Z 

£ 2 

CC 

3 10 - 


MB 

5 



HI 



■ 

■ 






mm 




* 

iHI 

mm 

s 











S 

5 


BB 

■ 








1 

■ 

■ 

1 

1 

IS 

B 

■ 








^ASE 

KnQ 

i 

i 

i 

■ 




1 






DC FORWARD- 

— 

— 

- 

- 

- 


— 




j 



— 




■ 

■ 

■ 













■ 

1 

1 
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_ 

_ 

8 
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COLLECTOR CURRENT <I r )-A 

u 92CS-32044 


Fig. 2 — Typical dc beta characteristics for all 
types. 
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BUY69A, BUY69B, BUY69C 



1000 
92CM- 32588 

Fig. 3 — Maximum operating areas for all types (T c =25° C). 


'io - ^100 

C0LLECT0R-T0-EMITTER VOLTAGE (V CE )- V 



Fig. 5 — Typical base-to-emitter saturation volt- 
age as a function of collector current 
for all types. 



voltage as a function of collector cur- 
rent for all types. 



Fig. 6 — Typical base-to-emitter voltage as a 
function of collector current for all 
types. 



Fig. 7 — Typical common-base input or output 
capacitance characteristics as a func- 
tion of collector-to-base voltage or 
emitter-to-base voltage for all types. 


CM 
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BUY69A, BUY69B, BUY69C 



Fig. 8— Typical switching-time 

characteristics as a function 
of collector current. 
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File Number 2333 


D40C Series 


0.5-Ampere N-P-N Darlington 
Power Transistors 


TERMINAL DESIGNATIONS 


hpE Min. — 10,000 

1.33 Watt power dissipation at = 25° 


Features: 

■ Operates from 1C without predriver 

Application: 

■ Solenoid Driver 

■ Lamp Driver 

m Relay Substitute 

■ Switching Regulator 


The D40C-series silicon n-p-n Darlington power transistors 
are designed for use in general-purpose amplifier and 
medium-speed switching circuits. The high gain of these 
devices makes it possible for them to be driven directly from 
integrated circuits. The monolithic base-to-emitter resis- 
tors have been deleted from the structure to enhance the 
gain characteristics. These devices feature minimum gains 
of 10,000. 

These devices are supplied in the JEDECTO-202AB plastic 
package. 


c 

(TAB) 



!^ B 


92CS-43222 


JEDEC TO-202AB 



c 



MAXIMUM RATINGS (T A = 25° C) (unless otherwise specified; 


RATING 

SYMBOL 

D40C1 

D40C4 

D40C7 


Collector-Emitter Voltage 

VCEO 

30 

40 

50 

Volts 

Collector-Emitter Voltage 

VcES 

30 

40 

50 

Volts 

Emitter Base Voltage 

Vebo 

13 

13 

13 

Volts 

Collector Current — Continuous 

•c 

0.5 ' 

0.5 

J.5 


Peak (1) 

ICM 

1.0 

1.0 

1.0 

mm 

Base Current — Continuous 

Ib 

0.1 

0.1 

0.1 

A 

Total Power Dissipation!© = 25°C 

Pd 

1.33 

1.33 

1.33 

Watts 

!@T C = 25°C 

6.25 

6.25 

6.25 


Operating and Storage 

Junction Temperature Range 

Tj, T S tg 

-55 to +150 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R«ja 

75 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R&jc 

20 

20 

20 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Vs" from Case for 5 Seconds 

Tl 

260 

260 

260 

°C 


(1) Pulse Test: Pulse Width = 300ms. Duty Cycle < 2%. 
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D40C Series 

ELECTRICAL CHARACTERISTICS (T c = 25°C) (unless otherwise specified) 


CHARACTERISTIC SYMBOL 


OFF CHARACTERISTICS' 1 * 



Collector-Emitter Voltage 

D40C1 

VCEO 

30 

— 

— 

Volte 

(l c = 10mA) 

D40C4 

1 

40 

— 

— 



D40C7 


50 

— 

— 


Collector Cut-off Current 

(Vce = Rated 

(T C = 25° C) 
(T C =150°C) 

*CES 

*CBO 

— 

— 

0.5 

20 

mA 


Emitter Cutoff Current 
(V EB = 13V) 


SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 


SEE FIGURE 2 


ON CHARACTERISTICS* 1 * 


DC Current Gain 
(l c = 200mA, V C E = 5V) 


Collector-Emitter Saturation Voltage 
(l c = 500mA, l B = 0.5mA) 


Base-Emitter Saturation Voltage 
(lc = 500mA, l B = 0.5mA) 


Collector Capacitance 
(V C B= 10V, f = 1MHz) 


Current Gain - Bandwidth Product 
(l c = 20mA, Vqe = 5V) 



SWITCHING CHARACTERISTICS 






























































TRANSIENT THERMAL IMPEDANCE -°C/ WATT 


D40C Series 


n 

V CE 

ic 

n 

-= 2C 
'■20 

i 

)V 

Dm 

A 








“ 



TTirm 

JUNCTION-TO-AMBIEE 
WITHOUT TAB v | 

[T 

n 






















— 

— 

— 

- 

— 

— 

— 

- 


— 

— 

— 

-- 

— 




— 


~T 















^JU 

NCTK 
TH Ti 

U_L 

JN-TO-AMBIENT 





_ 








_ 






j 

UNCT 

LJ 

L. 

□ 

_ 


- 

— 

- 






















— 

— 

— 


— 

— 

— 

- 


— 

— 

— 


— 

— 


- 

— 

— 

— 










_ 





















~ 





















_ 







— 







IO -4 IO -3 IO" 2 IO -1 10° 10 

TIME-SECONDS 


FIG. 3 MAXIMUM TRANSIENT THERMAL IMPEDANCE 



I c — COLLECTOR CURRENT-MILLIAMPERES 

FIG. 4 TYPICAL SATURATION VOLTAGES 
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D40D Series 


File Number 2334 


1-Ampere Silicon N-P-N 
Power Transistors 

Complementary to the D41D Series 


Features: 

• High free-air power dissipation 

• Low collector saturation voltage (0.5V typ. @ 1 .0A Iq) 

• Excellent linearity 

• Fast switching 


TERMINAL DESIGNATIONS 


(TAB) 


Lj- 

o 


TOP VIEW 



The D40D-series of silicon n-p-n power transistors are 
designed for various specific and general purpose applica- 
tions, such as: output and driver stages of amplifiers 
operating at frequencies from DC to greater than 1 MHz; 

series, shunt and switching regulators; and low and high JEDEC TO-202AB 

frequency invorters/converters. 

These devicos are supplied in the JEDEC TO-202AB plastic 
package. 


MAXIMUM RATINGS (T A = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D40D1, 2 

D40D4, 5 

D40D7, 8 

UNITS 

Collector-Emitter Voltage 

VCEO 

30 

45 

60 

Volts 

Collector-Emitter Voltage 

VCES 

45 

60 

75 

Volts 

Emitter Base Voltage 

Vebo 

5 

5 

5 

Volts 

Collector Current — Continuous 

Ic 

1 

1 

1 

A 

PeakO) 

•cm 

1.5 

1.5 

1.5 


Base Current — Continuous 

Ib 

0.5 

0.5 

0.5 

A 

Total Power Dissipation @ Ta = 25° C 

Pd 

1.67 

1.67 

1.67 

Watts 

@ T c = 25C 


6.25 

6.25 

6.25 


Operating and Storage Junction 

Temperature Range 

Tj ,Tstg 

-55 to +150 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

PflJA 

75 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R&JC 

20 

20 

20 

°C/W 

Maximum Lead Temperature for Soldering 

Purposes: Vs” from Case for 5 Seconds 

t l 

+260 

+260 

+260 

o 


(1) Pulse Test Pulse Width = 300ms Duty Cycle < 2%. 
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D40D Series 


ELECTRICAL CHARACTERISTICS (T c = 25° C) (unless otherwise specified) 

| CHARACTERISTIC | SYMBOL [ MIN | TVP | MAX | UNIT | 


OFF CHARACTERISTICS! 1 ) 


Collector-Emitter Sustaining Voltage 

D40D1, 2 

(l c = 10mA) D40D4, 5 

D40D7, 8 

VcEO(sus) 

30 

45 

60 

1 I 1 

1 1 1 

Volts 

Collector Cutoff Current 
(V C E = Rated V CE o) T c = 25° C 
( V C e = Rated V CE s) T c = 1 50° C 

•CES 

— 

1.0 

0.1 

/iA 

Emitter Cutoff Current 
(V EB = 5V) 

»EBO 

- 

- 

0.1 



SECOND BREAKDOWN 

| Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 4 

ON CHARACTERISTICS* 1 ’ 


DC Current Gain 

D40D1.4, 7 

hFE 

50 

— 

150 


(lc = 100mA, V C e = 2V) 

D40D2, 5, 8 

120 

— 

360 



D40D1 , 4, 7 

hFE 

10 

— 

— 

— 

(IC = 1A, V C e = 2V) 

D40D2 

20 

— 

— 



D40D5, 8 


10 

— 

— 


Collector-Emitter Saturation Voltage 







(lc = 500mA, Ib = 50mA) 

D40D1 , 2, 4, 5 

VcE(sat) 

— 

— 

0.5 

Volts 


D40D7, 8 

— 

— 

1.0 


Base-Emitter Saturation Voltage 
(lc = 500mA, l B = 50mA) 

VBE(sat) 

— 

- 

1.5 

Volts 

DYNAMIC CHARACTERISTICS 

Collector Capacitance 




8 


PF 

(V C B = 10V,f = 1 Mhz) 




Current-Gain — Bandwidth Product 


HH| 




|l 

(l c = 20mA, V C e = 10V) 






SWITCHING CHARACTERISTICS 


| Resistive Load 







Delay Time + 
iRise Time 


IC=1A, I B i = Ib2 = 0.1A 

td + ‘r 

- 

25 

- 

nS 

Storage Time 

I 

V cc = 30V,tp = 25jusec 

ts 

— 

200 

— 


Fall Time 

tf 

— 

50 

— 



(1) Pulse Test PW = 300ms Duty Cycle < 2%. 
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File Number 2335 


D40E Series 


2-Ampere Silicon N-P-N 
Power Transistors 

Complementary to the D41E Series 


Features: 

• High free-air power dissipation 

• Low collector saturation voltage (0.5V typ. @ 1.0A Iq) 

• Excellent linearity 

• Fast switching 


The D40E-series of silicon n-p-n power transistors are 
designed for various specific and general purpose applica- 
tions, such as: output and driver stages of amplifiers 
operating at frequencies from DC to greater than 1 MHz; 
series, shunt and switching regulators; and low and high 
frequency inverters/converters. 

These devices are supplied in the JEDEC TO-202AB plastic 
package. 


TERMINAL DESIGNATIONS 



MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D40E1 

D40E5 

D40E7 

UNITS 

Collector-Emitter Voltage 

VCEO 

30 

60 

80 

Volts 

Collector-Emitter Voltage 

VCES 

45 

70 

90 

Volts 

Emitter Base Voltage 

Vebo 

5 

5 

5 

Volts 

Collector Current — Continuous 

•c 

2 

2 

2 

A 

PeakO) 

•cm 

3' 

3 

3 


Base Current — Continuous 

'b 

1 

1 

1 

A 

Total Power Dissipation @ Ta = 25°C 
@T C = 25°C 

Pd 

1.33 

8 

1.33 

8 

1.33 

8 

Watts 

Operating and Storage Junction 

Temperature Range 

Tj ,T s tg 

-55 to +150 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

r &ja 

75 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

Rtfjc 

15.6 

15.6 

15.6 

°C/W 

Maximum Lead Temperature for Soldering 

Purposes: Vs" from Case for 5 Seconds 

Tl 

+260 

+260 

+260 

°C 


(1) Pulse Test Pulse Width = 300ms Duty Cycle < 2%. 
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D40E Series 

ELECTRICAL CHARACTERISTICS (T c = 25°C) (unless otherwise specified) 

| CHARACTERISTIC | SYMBOL ] MIN | TYP | MAX | UNIT | 

OFF CHARACTERISTICS* 1 ) 


Collector-Emitter Sustaining Voltage 

D40E1 

(lc = 10mA) D40E5 

D40E7 

VcEO(sus) 

30 

60 

80 

1 1 1 

- 

Volts 

Collector Cutoff Current 
(Vce = Rated Vces) 

Ices 

- 

- 

0.1 

a*a 

Emitter Cutoff Current 
(V EB = 5V) 

Iebo 

- 

- 

0.1 

//A 


SECOND BREAKDOWN 

| Second Breakdown with Base Forward Biased [ FBSOA j SEE FIGURE 1 


ON CHARACTERISTICS* 1 ) 


DC Current Gain 
(l C = 100mA, V C e = 2V) 

(lc = 1A, V C e = 2V) 

hpE 

hFE 

50 

10 

- 


— 

Collector-Emitter Saturation Voltage 
(l c = 1.0A, l B = 0.1 A) 

VcE(sat) 

— 

- 

1.0 

Volts 

Base-Emitter Saturation Voltage 
(l c = 1.0mA, l B *= 0.1A) 

VBE(sat) 

— 

- 

1.3 

Volts 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
(V G b = 10V. f = 1M Hz ) 

CCBO 

— 

9 

- 

PF 

Current-Gain — Bandwidth Product 
(l c = 100mA, V C e = 10V) 

fT 

- 

230 

— 

MHz 


SWITCHING CHARACTERISTICS 


| Resistive Load 






Delay Time + 

Rise Time 

lc = 1A, lei = lB2 = 0.1 A 

td+t r 

- 

130 

- 

nS 

Storage Time 

V C c = 30V, t p = 25 Msec 

Is 

— 

400 

— 


Fall Time 

tf 

- 

170 

— 



(1) Pulse Test PW = 300ms Duty Cycle < 2%. 



V CE 

FIG. 1 SAFE REGION OF OPERATION 



)0 I 1 I I I I I I A. I L 

0.01 0.10 1.0 
I C -AMPERES 


FIG. 2 TYPICAL H FE VS l c 
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CM 



FIG. 4 TYPICAL SATURATION 
VOLTAGE CHARACTERISTICS 



FIG. 5 MAXIMUM TRANSIENT THERMAL IMPEDANCE 
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D40K Series 


File Number 2336 


2-Ampere N-P-N Darlington 
Power T ransistors 

Complementary to the D41K Series 


Features: 

• Operates from 1C without predriver 


TERMINAL DESIGNATIONS 


c 

(TAB) 



TOP VIEW 



92CS-43222 


Applications: 

• Switching regulator 

• Lamp driver 

• Touch switch 

• Solenoid driver 


The D40K-series of silicon n-p-n Darlington power tran- 
sistors are dosigned for use in general purpose amplifier 
and medium-speed switching circuits. The high gain of 
these devicos makes it possible for them to be driven 
directly from integrated circuits. The monolithic base-to- 
emitter resistors have been deleted from the structure to 
enhance the gain characteristics. These devices feature 
minimum gains of 10,000. 

These devices are supplied in the JEDEC TO-202AB plastic 
package. 


JEDEC TO-202AB 


c 



Schematic diagram for all types. 


MAXIMUM RATINGS (T A = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D40K1.3 

D40K2.4 

UNITS 

Collector-Emitter Voltage 

VcEO 

30 

50 

Volts 

Collector-Emitter Voltage 

VCES 

30 

50 

Volts 

Emitter Base Voltage 

Vebo 

13 

13 

Volts 

Collector Current — Continuous 



2 

2 

A 

Peak (1) 



3 

3 

A 

Base Current — Continuous 

>B 

0.2 

0.2 

A 

Total Power Dissipation @ T A = 25° C 


Pd 

1.67 

1.67 

Watts 

@ T c = 25°C 


10 

10 


Operating and Storage 

Junction Temperature Range 

Tj, TstG 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R&JA 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R&jc 

12.5 

12.5 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Vs" from Case for 5 Seconds 

Tl 

260 

260 

°C 


(1) Pulse Test: Pulse Width = 300ms. Duty Cycle < 2%. 
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D40K Series 


ELECTRICAL CHARACTERISTICS (Tq = 25°C) (unless otherwise specified) 


| CHARACTERISTIC 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

OFF CHARACTERISTICS! 1 ) 

Collector-Emitter Sustaining Voltage 

D40K1.3 


30 

— 

— 

Volts 

(l c = 10mA) 

D40K2,4 


50 

— 

— 


Collector Cut-off Current 







(Vqe = Rated Vces) 



— 

— 

.5 

M 

Emitter Cutoff Current 





.1 

/iA 

(V EB =13V) 





ON CHARACTERISTICS* 1 * 


DC Current Gain 
(l c = 200mA, V C e = 5V) 


hFE 

10K 

— 

— 

— 

(l c = 1.5 A,V C e = 5V) 

D40K1.2 

hpE 

IK 

— 

— 

— 

(Ic = 1A,V CE = 5V) 

D40K3,4 

IK 

— 

— 

— 

Collector-Emitter Saturation Voltage 







(l c = 1.5A, l B = 3mA) 

D40K1.2 

VcE(sat) 

— 

— 

1.5 


(Ic = 1A, 1 B = 2mA) 

D40K3.4 

— 

— 

1.5 


Base-Emitter Saturation Voltage 






■ ■ 

(l c = 1-5A, l B = 3mA) 

D40K1.2 

VBE(sat) 

— 

— 


■ 

(Ic = 1 A, l B = 2mA) 

D40K3.4 

— 

— 


HQH 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
( Vcb = 10V, f= 1MHz) 


— 

5 


PF 

Current-Gain — Bandwidth Product 
(l c = 20mA, V C e = 5V) 

fT 

— 

75 

— 

MHz 


(1) Pulse Test: PW < 300ms Duty Cycle < 2%. 



I C COLLECTOR CURRENT (AMPERES) 

FIG. 1 TYPICAL hpE vs. Ic 


FIG. 3 
TYPICAL 
SATURATION 
VOLTAGE 




CM 
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D40V Series 


File Number 2337 


Silicon N-P-N Power Transistors 

General-Purpose Types for Medium-Power 
Switching and Amplifier Applications 


TERMINAL DESIGNATIONS 


Features: 

• Low Cqq (2 pF typical at Vqq =20V) 

• Excellent linearity 


The D40V-series of silicon n-p-n power transistors are 
designed forgeneral-purposo high-voltage usage. Applica- 
tions Include: TV horizontal driver and output stage; audio 
output stage of portable TV sots; high-voltage regulators; 
and video display drivers. 

These devices are supplied in tho JEDECTO-202AB plastic 
package. 


c 



■ H 1 \ 

TOP VIEW E 


92CS-43222 


JEDEC TO-202AB 


MAXIMUM RATINGS Oa = 250 C) (unless otherwise specified) 


RATING 

SYMBOL 

D 40 VI, 2 

D40V3.4 

D40V5.6 

DEIE23I 

Collector-Emitter Voltage 

VCEO 

250 

300 

350 

Volts 

Collector-Emitter Voltage 

VcES 

300 

350 

400 

Volts 

Emitter Base Voltage 

VebO 

5 

5 

5 

Volts 

Collector Current — Continuous 

«c 

0.1 

0.1 

0.1 

KH 

Base Current — Continuous 

•b 

0.1 

0.1 

0.1 

MUM 

Total Power Dissipation @ Ta = 25° C 

Pd 

1.7 



Watts 

@ T c = 25° C 

9 




Operating and Storage 

Junction Temperature Range 

jbsm 

-55 to +150 



B 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R&ja 

73.5 

73.5 

73.5 

°C/W 

Thermal Resistance, Junction to Case 

RflJC 

13.9 

13.9 

13.9 

°C/W 

Maximum Lead Temperature for Soldering 
Purpose: Va" from Case for 5 Seconds 

Tl 

260 

260 

260 

°C 
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D40V Series 


ELECTRICAL CHARACTERISTICS (T c = 25° C) (unless otherwise specified) 


| CHARACTERISTIC 

SYMBOL 

mi 

TYP 




OFF CHARACTERISTICS* 1 * 


Collector-Emitter Voltage 
dc = 5mA) 

D40V1.2 

D40V3.4 

D40V5.6 

VcEO 

250 

300 

350 

— 

|9 


Collector Cutoff Current 






)HH| 

(V C e = 300V) 

D40V1.2 

•CES 

— 

— 

10 

mA 

(V C e = 350V) 

D40V3.4 


— 

— 

10 

mA 

(V C e = 400V) 

D40V5.6 


— 

— 



Emitter Cutoff Current 







(Veb = 5V) 



— 

— 

10 



SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 


FBSOA 


SEE FIGURE 6 


ON CHARACTERISTICS* 1 ) 


DC Current Gain 







(l c = 5mA f V C e = 10V) 

(l c = 20mA, V C E= 10V) 

D40V1,3,5 

hFE 


— 

— 

— 


30 

— 

90 


(l c = 40mA, Vce = 10V) 



miM 

— 

— 


(l c = 5mA, Vce = 10V) 

(l c = 20mA, Vce = 10V) 

D40V2,4,6 

hFE 


— 

— 




— 

180 


(lc = 40mA, Vce = 10V) 



30 

— 

— 


Collector-Emitter Saturation Voltage 


VcE(sat) 





(l c = 20mA, l B = 2mA) 


— 

— 

1.0 

V 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
(V C b = 10V, f = 1 MHz) 

CCB 

— 

2 

3 

PF 

Current Gain Bandwidth Product 
(l c = 100mA, V C e = 10V, ftest = 1.0 MHz) 

It 

50 

— 

— 

MHz 


(1) Pulse Test: Pulse Width - 300/xs Duty Cycle < 2%. 



FIG. 1 JUNCTION CAPACITANCE VS. REVERSE FIG. 2 MAXIMUM TRANSIENT THERMAL IMPEDANCE 
BIAS VOLTAGE 


CM 
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File Number 2338 


D41D Series 


1 -Ampere Silicon P-N-P 
Power Transistors 

Complementary to the D40D Series 


Features: 

• High free-air power dissipation 

• Low collector saturation voltage (-0.5V typ. @ -1 A Iq), 

• Excellent linearity 

• Fast switching 


The D41D-series of silicon p-n-p power transistors are 
designed for various specific and general purpose applica- 
tions, such as: output and driver stages of amplifiers 
operating at frequencies from DC to greater than 1 MHz; 
series, shunt and switching regulators; and low and high 
frequency inverters/converters. 

These devices are supplied in the JEDEC TO-202AB plastic 
package. 


TERMINAL DESIGNATIONS 



MAXIMUM RATINGS (T A = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D41D1, 2 

D41D4, 5 

D41D7, 8 

UNITS 

Collector-Emitter Voltage 

VCEO 

-30 

-45 

-60 

Volts 

Collector-Emitter Voltage 

VCES 

-45 

-60 

-75 

Volts 

Emitter Base Voltage 

Vebo 

-5 

-5 

-5 

Volts 

Collector Current — Continuous 

>C 

-1 

-1 

-1 

A 

PeakO) 

•cm 

-1.5 

-1.5 

-1.5 


Base Current — Continuous 

•b 

-0.5 

-0.5 

-0.5 

A 

Total Power Dissipation @ Ta = 25° C 

Pd 

1.67 

1.67 

1.67 

Watts 

@ T C = 25C 


6.25 

6.25 

6.25 


Operating and Storage Junction 

Temperature Range 

Tj ,T s tg 

-55 to +150 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

PflJA 

75 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

RflJC 

20 

20 

20 

°C/W 

Maximum Lead Temperature for Soldering 

Purposes: Vs'' from Case for 5 Seconds 

Tl 

+260 

+260 

+260 

°C 


(1) Pulse Test Pulse Width = 300ms Duty Cycle < 2%. 
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D41D Series 

ELECTRICAL CHARACTERISTICS (T c = 25°C) (unless otherwise specified) 

| CHARACTERISTIC | SYMBOL | MIN | TYP | MAX | UNIT | 


OFF CHARACTERISTICS* 11 


Collector-Emitter Sustaining Voltage 

D41D1.2 

(l c = -10ma) D41 D4, 5 

D41D7, 8 

VcEO(sus) 

-30 

-45 

-60 

1 1 1 

i i i 

Volts 

Collector Cutoff Current 
(V CE = Rated V C EO) T c = 25° C 

( V CE = Rated Vqes) Tc = 150°C 

Ices 

- 

-1 

-0.1 

//A 

Emitter Cutoff Current 
(Veb =-5V) 

>ebo 

- 

— 

-0.1 

M 


SECOND BREAKDOWN 

| Second Breakdown with Base Forward Biased | FB'SOA | SEE FIGURE 7 


ON CHARACTERISTICS* 1 * 


DC Current Gain 

D41D1, 4, 7 

hFE 

50 



150 



(I C = -100mA, V CE = -2V) 

D41D2, 5,8 

120 

— 

360 



D41D1.4, 7 

h F E 

10 

— 

— 

— 

dc = -1A, V CE =-2V) 

D41D2 

20 

— 

— 


D41D5, 8 


10 

— 

— 


Collector-Emitter Saturation Voltage 





-0.5 


(l c = -500mA, l B = -50mA) 

D41D1, 2, 4, 5 

VcE(sat) 

— 

— 

Volts 


D41D7, 8 

— 

— 

-1.0 


Base-Emitter Saturation Voltage 
(Iq = -500mA, !□ = -50mA) 

VBE(sat) 

- 

- 

-1,5 

Volts 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
(V C B = -10V, f|= 1M Hz ) 

CcBO 

- 

10 

— 

PF 

Current-Gain — Bandwidth Product 
(l C = -20mA, V C E = -10V) 

h 

- 

150 

— 

MHz 


SWITCHING CHARACTERISES 


Resistive Load 







Delay Time + 

Rise Time 

lc = -1A, Igi = l B 2 = -0.1A 

td + t r 

- 

50 

— 

nS 

Storage Time 

Vcc = ~30V, tp = 25 jusec 

fs 

— 

75 

— 


Fall Time 

tf 

- 

40 

— 



(1) Pulse Test PW = 300ms Duty Cycle < 2%. 




FIG. 1 


FIG. 2 


TYPICAL hFE VS. Ic 
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D41E Series 


File Number 2339 


2-Ampere Silicon P-N-P 
Power Transistors 

Complementary to the D40E Series 


TERMINAL DESIGNATIONS 


Features: 

• High free-air power dissipation 

• Low collector saturation voltage (-0.5V typ. @ -1 A Iq) 

• Excellent linearity 

• Fast switching 


c 



n 1 \ 

TOP VIEW E 


The D41 E-series of silicon p-n-p power transistors are 
designed for various specific and general purpose applica- 
tions, such as: output and driver stages of amplifiers 

operating at frequencies from DC to greater than 1 MHz; JEDEC TO-202AB 

series, shunt and switching regulators; and low and high 
frequency inverters/converters. 

These devices are supplied in the JEDEC TO-202AB plastic 
package. 


MAXIMUM RATINGS (T A = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D41E1 

D41E5 

D41E7 

UNITS 

Collector-Emitter Voltage 

VCEO 

-30 

-60 

-80 

Volts 

Collector-Emitter Voltage 

VCES 

-45 

-70 

-90 

Volts 

Emitter Base Voltage 

Vebo 

-5 

-5 

-5 

Volts 

Collector Current — Continuous 

ic 

-2 

-2 

-2 

A 

PeakO) 

•CM 

-3 

-3 

-3 


Base Current — Continuous 

Ib 

-1 

-1 

-1 

A 

Total Power Dissipation @T a = 25°C 

Pd 

1.33 

1.33 

1.33 

Watts 

@T C = 25° C 


8 

8 

8 


Operating and Storage Junction 

Temperature Range 

Tj ,T s tg 

-55 to +150 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

P&JA 

75 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R&jc 

15.6 

15.6 

15.6 

°C/W 

Maximum Lead Temperature for Soldering 

Purposes: Va" from Case for 5 Seconds 

tl 

+260 

+260 

+260 

°C 


(1) Pulse Test Pulse Width = 300ms Duty Cycle < 2%. 
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D41E Series 


ELECTRICAL CHARACTERISTICS (T c = 25° C) (unless otherwise specified) 


CHARACTERISTIC 


SYMBOL 


MIN 


TYP MAX UNIT 


OFF CHARACTERISTICS* 1 * 


Collector-Emitter Sustaining Voltage 

D41E1 

(l c - -lOma) D41E5 

D41E7 

VcEO(sus) 

-30 

-60 

-80 

1 1 1 

- 

Volts 

Collector Cutoff Current 
(Vce = Rated Vqes) 

Ices 

- 

- 

-0.1 

aA 

Emitter Cutoff Current 
(V EB =-5V) 

Iebo 

- 

— 

-0.1 



SECOND BREAKDOWN 


I Second Breakdown with Base Forward Biased 


FBSOA 


SEE FIGURE 1 


ON CHARACTERISTICS* 1 ) 


DC Current Gain 
(l c = -100mA, V C e = -2V) 

(l C = -1 A, V CE = -2V) 

hFE 

hFE 

50 

10 

- 

- 

- 

Collector-Emitter Saturation Voltage 
(l C = -10A, l B = -0.1A) 

VcE(sat) 

- 

- 

-1.0 

Volts 

Base-Emitter Saturation Voltage 
(I C = -1.0mA, l B = 0,1 A) 

VBE(sat) 

- 

- 

-1.3 

Volts 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
(V C B=10V,f = 1M Hz ) 

CcBO 

— 

13 

- 

PF 

Current-Gain Bandwidth Product 
(l c = -100mA, V C E = -10V) 

h 

- 

175 

- 

MHz 


SWITCHING CHARACTERISTICS 
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File Number 2340 


D41K Series 


2- Ampere Silicon P-N-P 
Power Transistors 

Complementary to the D40K Series 


Features: 

• Operates from 1C without predriver 

Applications: 

• Switching regulator 

• Lamp driver 

• Touch switch 

• Solenoid driver 


The D41 K-series of silicon p-n-p Darlington power tran- 
sistors are designed for general-purpose amplifier and 
medium-speed switching circuits. The high gain of these 
devices makes it possible for them to be driven directly from 
integrated circuits. The monolithic base-to-emitter resis- 
tors have been deleted from the structure to enhance the 
gain characteristics. These devices feature minimum gains 
of 10,000. 

These devices are supplied in the JEDEC TO-202AB plastic 
package. 


TERMINAL DESIGNATIONS 


c 



H 1 V 

TOP VIEW £ 


92CS-43222 


JEDEC TO-202AB 


c 



MAXIMUM RATINGS (T A = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D41K1.3 

D41K2,4 

UNITS 1 

Collector-Emitter Voltage 

VCEO 

-30 

-50 


Collector-Emitter Voltage 

VCES 

-30 

-50 

Volts | 

Emitter Base Voltage 

Vebo 

-13 

-13 


Collector Current — Continuous 

•c 

-2 

-2 

A 

Peak*" 

•cm 

-3 

-3 

A 

Base Current — Continuous 

«B 

-0.2 

-0.2 

A 

Total Power Dissipation @ = 25° C 

Pd 

1.67 

1.67 

Watts 

@T C = 25°C 

10 

10 


Operating and Storage 

Junction Temperature Range 

Tj, Tstg 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R&JA 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R&JC 

12.5 

12.5 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Vs" from Case for 5 Seconds 

Tl 

260 

260 

°C 


(1) Pulse Test: Pulse Width = 300ms. Duty Cycle < 2%. 
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D41K Series 

ELECTRICAL CHARACTERISTICS (T c = 25° C) (unless otherwise specified) 


I CHARACTERISTIC 

SYMBOL 

Kin 

TYP 


unit 1 


OFF CHARACTERISTICS* 1 * 


Collector-Emitter Voltage 
l c - -luma; 

D41K1.3 

D41K2.4 


-30 

-50 

— 

i i 

Volts 

Collector Cut-off Current 
(Vqe = Rated Vqes) 


Ices 

— 

— 

-0.5 

//A 

Emitter Cutoff Current 
(V EB = -13V) 


Iebo 

— 

— 

-0.1 

» A 


ON CHARACTERISTICS^ 


DC Current Gain 
(l c = -200mA, V C e = -5V) 

^FE 

10K 

— 

— 


(l C = -1.5A, V C e = -5V) 

D41K1.2 

^FE 


— 

— 

■ 

(Ic = -1A, Vce = -5V) 

D41K3.4 



— 

— 

■HR 

Collector-Emitter Saturation Voltage 







(l C = -1.5A, S B = -3mA) 

D41K1.2 

VcE(sat) 

— 

— 

-1.5 

Volts 

(lc = -1.0A, 1 B = -2mA) 

D41K3.4 


— 

— 

-1.5 


Base-Emitter Saturation Voltage 







(l c = -1.5A, l B = -3mA) 

D41K1.2 

1 

UJ 

CD 

> 

— 

— 

-2.5 

Volts 

(Ic = -1A. I B = -2mA) 

D41K3.4 



— 

— 

-2.5 

WBmmm 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
(V'cb^-iOv, f= 1MHz) 

Ccbo 

— 

9 

15 

PF 

Current-Gain — Bandwidth Product 
(l c = -20mA, V C e = -5V) 

*T 

— 


— 

MHz 


(1) Pulse Tost: PW < 300ms Duty Cyclo < 2%. 



-01 -02 -04 -I - 2 -4 -1 -2 -4 

Ic COLLECTOR CURRENT (AMPS) 


FIG. 1 TYPICAL hpE vs. Ic 




FIG. 3 TYPICAL SATURATION VOLTAGE 
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File Number 2341 


D42C Series 


3-Ampere Silicon N-P-N 
Power Transistors 

Complementary to the D43C Series 


Features: 

• High free-air power dissipation 

• Low collector saturation voltage (0.5V typ. @ 3A Iq) 

• Excellent linearity 

• Fast switching 


TERMINAL DESIGNATIONS 



TOP VIEW 


92CS-43473 


The D42C-series of silicon n-p-n power transistors are 

designed for various specific and general purpose applica- JEDEC TO-202AB 

tions, such as: output and driver stages of amplifiers 

operating at frequencies from DC to greater than 1 MHz; 

series, shunt and switching regulators; and low and high 

frequency inverters/converters. 

These devices are supplied in the JEDEC TO-202AB plastic 
package. 


MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D42C1, 2, 3 

D42C4, 5, 6 

o> 

CO 

O 

CM 

O 

D42C10, 11, 12 

UNITS 

Collector-Emitter Voltage 

VcEO 

30 

45 

60 

80 

Volts 

Collector-Emitter Voltage 

VCES 

40 

55 

70 

90 

Volts 

Emitter Base Voltage 

Vebo 

5 

5 

5 

5 

Volts 

Collector Current — Continuous 

ic 

3 

3 

3 

3 

A 

PeakO) 

ICM 

5 

5 

5 

5 


Base Current — Continuous 

>B 

2 

2 

2 

2 

A 

Total Power Dissipation 1 ® T/\ = 25°C 
@T c = 25°C 

Pd 

2.1 

12.5 

2.1 

12.5 

2.1 

12.5 

2.1 

12.5 

Watts 

Operating and Storage Junction 
Temperature Range 

Tj ,T s tg 

-55 to +150 

-55 to +150 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

P&JA 

60 

60 

60 

60 

°C/W 

Thermal Resistance, Junction to Case 

R&JC 

10 

10 

10 

10 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Ve" from Case for 5 Seconds 

Tl 

+260 

+260 

+260 

+260 

°C 


(1) Pulse Test Pulse Width = 300ms Duty Cycle < 2%. 
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D42C Series 


ELECTRICAL CHARACTERISTICS (T c = 25° C) (unless otherwise specified) 

| CHARACTERISTIC | SYMBOL [MIN | TYP | MAX | UNIT | 


OFF CHARACTERISTICS* 1 * 


Collector-Emitter Sustaining Voltage 

(lc = 100mA) 

D42C1 , 2, 3 
D42C4, 5, 6 
D42C7, 8, 9 
D42C10, 11, 12 

VcEO(sus) 

30 

45 

60 

80 

i i i i 

1 1 1 1 

Volts 

Collector Cutoff Current 
(Vqe = Rated Vqes) 


Ices 





10 

aa 

Emitter Cutoff Current 
(Veb=5V) 


Iebo 

- 


100 

//A 


SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 


FBSOA 


SEE FIGURES 3 &4 


ON CHARACTERISTICS* 1 * 


DC Current Gain 

D42C1, 4, 7, 10 

hFE 

25 

— 

— 

— 

(l c = 200mA, V C E = IV) 

D42C2, 5,8,11 

100 

— 

220 


D42C3, 6,9,12 


40 

— 

120 


(Ic = 1A,V C e=1V) 

D42C1.4, 7,10 

hFE 

10 

— 

— 

— 

(lc = 2 A, Vce = IV) 

D42C2, 5, 8, 11 


20 

— 

— 


D42C3, 6, 9, 12 


20 

— 

— 


Collector-Emitter Saturation Voltage 







(lc = 1 A, l B = 50mA) 

D42C2, 5,8,11 

VcE(sat) 

— 

— 

0.5 

Volts 


D42U3, 6, 9, 12 

— 

— 

0.5 


(lc = 1 A, l B = 100mA) 

D42C1.4, 7, 10 

VcE(sat) 

— 

— 

0.5 

Volts 

Base-Emitter Saturation Voltage 
(lc = 1A, l B = 100mA) 

VBE(sat) 

- 


1.3 

Volts 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
(V CB = 10V,f = 1M Hz ) 

Ccbo 

~ 

- 

100 

PF 

Current-Gain — Bandwidth Product 
(l C = 20mA, V C e = 4V) 

h 

— 

50 

— 

MHz 


SWITCHING CHARACTERISTICS 


1 Resistive Load 






Delay Time + 

, Rise Time 

lc = 1A, l B i = l B 2 = 0.1A, 

*d + V 

— 

100 

- 

nS 

Storage Time 

Vce = 30V, t p = 25 jusec 


— 

500 

— 


Fall Time 

tf 

— 

75 

— 



(1) Pulse Test PW = 300ms Duty Cycle < 2%. 
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I c - COLLECTOR CURRENT - AMPERES 


FIG. 1 TYPICAL h FE VS. I c 


6 F PEAK COLLECTOR CURRENT 


FORWARD BIASED OPERATION 



Ir- COLLECTOR CURRENT - AMPERES 


FIG. 2 TYPICAL NORMALIZED h FE VS. I c 


6 1 — PEAK COLLECTOR CURRENT 


FORWARD BIASED OPERATK 
SINGLE PULSE Tc<25°C 



VCE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

FIG. 3 SAFE REGION OF OPERATION 


VcE- COLLECTOR TO EMITTER VOLTAGE - VOLTS 

FIG. 4 SAFE REGION OF OPERATION 



30 40 50 60 70 80 90 100 

V ce ~C0LLECT0R TO EMITTER VOLTAGE- VOLTS 

MAXIMUM PERMISSIBLE DC 
POWER DISSIPATION 



.01 .02 .04 .OS £00,1 


I-- COLLECTOR CURRENT- AMPERES 


FIG. 6 TYPICAL SATURATION VOLTAGE 
CHARACTERISTICS 
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D42C Series 



FIG. 7 MAXIMUM TRANSIENT THERMAL IMPEDANCE FIG - 8 TYPICAL INPUT CHARACTERISTICS 



0 0 2 0 4 0-6 0.8 1.0 1.2 1.4 

V(iC - BASE TO EMITTER VOLTAGE - VOLTS 


FIG. 9 

TYPICAL TRANSCONDUCTANCE CHARACTERISTICS 



TEMPERATURE -»C 


FIG. 10 

TYPICAL l C EO» Ices VS. TEMPERATURE 
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File Number 2342 


D43C Series 


3-Ampere Silicon P-N-P 
Power T ransistors 

Complementary to the D42C Series 


Features: 

• High free-air power dissipation 

• Low collector saturation voltage (-0.5V typ. @ -3A Iq) 

• Excellent linearity 

• Fast switching 


TERMINAL DESIGNATIONS 


c 

(TAB) 



The D43C-series of silicon p-n-p power transistors are 92 CS -43473 

designed for various specific and general purpose applica- 
tions, such as: output and driver stages of amplifiers 
operating at frequencies from DC to greater than 1 MHz; 

series, shunt and switching regulators; and low and high JEDEC TO-202AB 

frequency inverters/converters. 

These devices are supplied in the JEDEC TO-202AB plastic 
package. 



MAXIMUM RATINGS (T A = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D43C1, 2, 3 

D43C4, 5, 6 

D43C7, 8, 9 

D43C10, 11, 12 

UNITS 

Collector-Emitter Voltage 

VCEO 

-30 

-45 

-60 

-80 

Volts 

Collector-Emitter Voltage 

VCES 

-40 

-55 

-70 

-90 

Volts 

Emitter Base Voltage 

Vebo 

-5 

-5 

-5 

-5 

Volts 

Collector Current — Continuous 

ic 

-3 

-3 

-3 

-3 

A 

Peakd) 

ICM 

-5 

-5 

-5 

-5 


Base Current — Continuous 

1 b 

-2 

-2 

-2 

-2 

A 

Total Power Dissipation @ T A = 25° C 
@ T c = 25° C 

Pd 

2.1 

12.5 

2.1 

12.5 

2.1 

12.5 

2.1 

12.5 

Watts 

Operating and Storage Junction 
Temperature Range 

T J, T stg 

-55 to +150 

-55 to +150 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction 1o Ambient 

P&JA 

60 

60 

60 

60 

°C/W 

Thermal Resistance, Junction to Case 

R&JC 

10 

10 

10 

10 

,°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Va" from Case for 5 Seconds 

Tl 

+260 

+260 

+260 

+260 

°C 


(1) Pulse Test Pulse Width = 300ms Duty Cycle < 2%. 
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D43C Series 

ELECTRICAL CHARACTERISTICS (Tq = 25°C) (unless otherwise specified) 

1 CHARACTERISTIC | SYMBOL [ MIN ] TYP 1 MAX [ UNIT | 


OFF CHARACTERISTICS^ 1 ) 


Collector-Emitter Sustaining Voltage 

(lc = -lOOma) 

D43C1.2, 3 
D43C4, 5, 6 
D43C7, 8, 9 
D43C10, 11, 12 

VcEO(sus) 

-30 

-45 

-60 

-80 

1 1 I I 

— 

Volts 

Collector Cutoff Current 
(Vce = Rated Vqes) 


Ices 





-10 

a*a 

Emitter Cutoff Current 
(Veb = -5V) 


Iebo 

— 

- 

-100 

uA 


SECOND BREAKDOWN 

| Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 3 

ON CHARACTERISTICS* 1 > 


DC Current Gain 

D43C1, 4, 7, 10 

hFE 

25 

— 

_ 

— 

(lc = -200mA, Vce = -IV) 

D43C2, 5,8, 11 

40 

— 

120 


D43C3, 6, 9, 12 


40 

— 

120 


(ic = -1A, v C E = -IV) 

D43C1, 4, 7, 10 

hFE 

10 

— 

— 

— 

D43C2, 5, 8, 11 


20 

— 

— 


(Ic = -2A, v C e - -IV) 

D43C3, 6, 9, 12 


20 

— 

— 


Collector-Emitter Saturation Voltage 







(l c = -1 A, l B = -50mA) 

D43C2, 5, 8, 11 

VcE(sat) 

— 

— 

-0.5 

Vo'ts 


D43C3, 6, 9, 12 

— 

— 

-0.5 


0c = -1A, l B = -100mA) 

D43C1 . 4. 7, 10 

Vce (sat) 

— 

— 

-0.5 

Volts 

Base-Emitter Saturation Voltage 
(lc = -1A, l B = -100mA) 

VBE(sat) 

- 

- 

-1.3 

Volts 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
(V C b = -10V, f = 1M Hz ) 

CCBO 

- 

- 

125 

PF 

Current-Gain — Bandwidth Product 
(l c = -20mA, V C e = -4V) 

ft 

- 

40 

— 

MHz 


SWITCHING CHARACTERISTICS 


Resistive Load 






Delay Time + 

Rise Time 

Ic - -1A, l B i = l B 2 = -0.1A 

td + t r 

- 

50 

- 

nS 

Storage Time 

Vcc = 30V, tp = 25 /isec 


— 

500 

— 


Fall Time 

tf 

— 

50 

— 



(1) Pulse Test PW = 300ms Duty Cycle < 2%. 


2-366 

















D43C Series 



2 C - COLLECTOR CURRENT - AMPERES 



FIG. 1 TYPICAL NORMALIZED h FE VS. I c 


I c - COLLECTOR CURRENT- AMPERES 



1 2 4 6 8 10 20 40 60 80 100 


VCE * COLLECTOR TO EMITTER VOLTAGE - VOLTS 

FIG. 3 SAFE REGION OF OPERATION 


CM 


<r 

ui 

o 




V ce ~COLLECTOR to emitter voltage-volts 



MAXIMUM PERMISSIBLE DC 
POWER DISSIPATION 


FIG. 5 MAXIMUM TRANSIENT THERMAL IMPEDANCE 
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D44C Series 


File Number 2343 


Silicon N-P-N Transistors 

Complementary to the D45C Series 

General-Purpose Types for Medium-Power Switching and 
Amplifier Applications 

Features: 

■ Very low collector saturation voltage [0.5V typ. @ 3.0A Iq] 

■ Excellent linearity 

■ Fast switching 


TERMINAL DESIGNATIONS 


D44C-series n-p-n power transistors are designed for 
various specific and general purpose applications, such as: 
output and driver stages of amplifiers operating at frequen- 
cies from DC to greater than 1.0 MHz, series, shunt and 
switching regulators, and low and high frequency inverters/ 
converters. 



JEDEC TO-220AB 


MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D44C1, 2, 3 

D44C4, 5, 6 

D44C7, 8, 9 

D44C10, 11, 12 

UNITS 

Collector-Emitter Voltage 

VCEO 

30 

45 

60 

80 

Volts 

Collector-Emitter Voltage 

VCES 

40 

55 

70 

90 

Volts 

Emitter Base Voltage 

Vebo 

5 

5 

5 

5 

Volts 

Collector Current — Continuous 

ic 

4 

4 

4 

4 

A 

PeakO) 

•CM 

6 

6 

6 

6 


Base Current — Continuous 

Ib 

2 

2 

2 

2 

A 

Total Power Dissipation @ Ta = 25° C 
@T C = 25°C 

Pd 

1.67 

30 

1.67 

30 

1.67 

30 

1.67 

30 

Watts 

Operating and Storage Junction 
, Temperature Range 

TjT s tg 

-55 to +150 

-55 to +150 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R&ja 

75 

75 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R&JC 

4.2 

4.2 

4.2 

4.2 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Ye” from Case for 5 Seconds 

Tl 

+260 

+260 

+260 

+260 

°C 


(1) Pulse Test Pulse Width = 300ms Duty Cycle < 2%. 
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D44C Series 


ELECTRICAL CHARACTERISTICS (T c = 25° C) (unless otherwise specified) 

1 CHARACTERISTIC | SYMBOL 1 MIN | TYP | MAX | UNIT | 


OFF CHARACTERISTICS! 1 ) 


Collector-Emitter Sustaining Voltage 

(l c = 100mA) 

D44C1 , 2, 3 
D44C4, 5, 6 
D44C7, 8, 9 
D44C10, 11, 12 

VcEO(sus) 

30 

45 

60 

80 

1 1 1 1 

MM 

Volts 

Collector Cutoff Current 
(Vqe = Rated Vqes) 


Ices 





10 

a»a 

Emitter Cutoff Current 
(V EB = 5V) 


Iebo 

- 

- 

100 

//A 


SECOND BREAKDOWN 

| Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 3 


ON CHARACTERISTICS! 1 ) 


DC Current Gain 

D44C1, 4, 7, 10 

hFE 

25 

— 

— 



(I C = 0.2A, V CE = 1V) 

D44C2, 5, 8, 11 

100 

— 

220 



D44C3, 6, 9, 12 


40 

— 

120 


(lc = 1A, V C E = 1V) 

D44C1.4, 7,10 

hpE 

10 

— 

— 

— 

(IC = 2A, V CE =1V) 

D44C2, 5, 8, 11 


20 

— 

— 


D44C3, 6,9,12 


20 

— 

— 


Collector-Emitter Saturation Voltage 







(lc = 1A, Ib = 50mA) 

D44C2, 5, 8, 11 

VcE(sat) 

— 

— 

0.5 

Volts 


D44C3, 6, 9, 12 

— 

— 

0.5 


(Ic = 1A,Ib = 100mA) 

D44C1.4, 7, 10 


— 

— 

0.5 


Base-Emitter Saturation Voltage 
(lc = 1A, l B = 100mA) 

VBE(sat) 

- 

- 

1.3 

Volts 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
(V C B = 10V,f = 1M Hz ) 

CcBO 

- 

- 

100 

PF 

Current-Gain — Bandwidth Product 
(l C = 20mA, Vqe = 4V) 

tr 

- 

50 

- 

MHz 


SWITCHING CHARACTERISTICS 


| Resistive Load 






Delay Time + 

Rise Time 

lc = 1A , lB1 = 1 B2 = 0.1 A, 

Vcc = 30A, t p = 25 jusec 

td + t r 

- 

100 

- 

nS 

Storage Time 

ts 

— 

500 

— 

Fall Time 

tf 

- 

75 

- 


(1) Pulse Test PW = 300ms Duty Cycle < 2%. 


2-369 


POWER 

TRANSISTORS 





























File Number 2344 


D44D Series 


6-Ampere N-P-N Darlington 
Power Transistors 

Complementary to the D45D Series 

40, 60, and 80 Volts, 30 Watts 
Gain of 2000 at 1 A 

Features: 

■ Operates from 1C without predriver 

Applications: 

■ Solenoid Driver 

■ Lamp Driver 

■ Relay Substitute 

■ Switching Regulator 

■ Inverter/Converter 


The D44D-series n-p-n Darlington power transitors are 
designed for general purpose switching of multi-ampere 
loads directly from low-level logic circuitry. The monolithic 
base-to-emitter resistors have been deleted from the struc- 
ture to enhance the gain characteristics. These devices 
feature minimum gains of 2000. 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


c 



92CS — 43150 

Schematic diagram for all types. 


MAXIMUM RATINGS (T A = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D44D1.2 

D44D3.4 

D44D5,6 

nrnr 

Collector-Emitter Voltage 

VCEO 

40 

60 

80 


Collector-Emitter Voltage 

VCES 

50 

70 

90 


Emitter Base Voltage 

Vebo 

5 

5 

5 


Collector Current — Continuous 

•c 

6 

6 

6 

A 

Base Current — Continuous 

Ib 

0.5 

0.5 

0.5 

A 

Total Power Dissipation @ Ta = 25° C 

Pd 

2.1 

2.1 

2.1 


@T c = 25°C 

30 

30 

30 


Operating and Storage 

Junction Temperature Range 

Tj, TstG 

-55 to +150 


-55 to +150 

°C 


thermal characteristics 


Thermal Resistance, Junction to Ambient 


60 

60 

60 

°C/W 

Thermal Resistance, Junction to Case 


4.2 

4.2 

4.2 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: W from Case for 5 Seconds 

t l 

260 

260 

260 

m 
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MPEDANCE 


D44D Series 


ELECTRICAL CHARACTERISTICS (Tq = 25° C) (unless otherwise specified) 


CHARACTERISTIC 


SYMBOL MIN 


TYP 


MAX 


UNIT 


OFF CHARACTERISTICS'* 1 ) 


Collector-Emitter Breakdown Voltage D44D1.2 

VCEO(BR) 

40 

— 

— 

Volts 

l c = 50mA) 

D44D3.4 

60 

— 

— 



D44D5.6 


80 

— 

— 


Collector Cut-off Current 







(Vqe = Rated Vqes) 

T C = 25° C 

Ices 

— 

— 

10 


(Vqe = Rated Vqes* V bb = 0.4V) 

T C = 125°C 

IcEV 

— 

— 

5 


Emitter Cutoff Current 
(V EB = 5V) 

Iebo 


- 

10 

<jA 

SECOND BREAKDOWN 

| Second Breakdown with Base Forward Biased 

FBSOA 


SEE FIGURE 5 


ON CHARACTERISTICS 11 > 

DC Current Gain 
(lc = 1A, V C e = 2V) 

hFE 

2,000 

5,000 

— 

— 

Collector-Emitter Saturation Voltage 






(lc = 3A, l B = 3mA) 


VcE(sat) 

— 

— 

1.5 

V 

(l c = 5A, 1 B = 5mA) 

D44D2,4,6 only 

— 

— 

1.5 

V 

Base-Emitter Saturation Voltage 
(lc = 5A, I b = 5mA) 

v BE(sat) 

— 

— 



DYNAMIC CHARACTERISTICS 

Collector Capacitance 

(V CB = 10V, f = 1MHz) 

O 

CQ 

O 

O 

— 

— 


pF 

SWITCHING CHARACTERISTICS 

Resistive Load 







Delay Time + Rise Time 

lc = 3A, l B -| = l B 2 = 3mA 

td + t r 

— 

0.5 

— 

mS 

Storage Time 

V C c = 40V, t p = 25 Msec 

*s 

— 

1.2 

— 


Fall Time 


tf 

— 

0.8 

— 



(1) Pulse Test: PW < 300ms Duty Cycle < 2%. 



FIG. 1 

MAXIMUM TRANSIENT THERMAL IMPEDANCE 



FIG. 2 

TYPICAL TRANSCONDUCTANCE CHARACTERISTICS 
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SATURATION VOLTAGE - VOLTS 


Z.C 


I.C 

0.8 



FIG. 3 

TYPICAL SATURATION VOLT/ 


.10 

d - 08 
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D44E Series 


File Number 2345 


10-Ampere N-P-N Darlington 
Power Transistors 

Complementary to the D45E Series 

40, 60, and 80 Volts, 50 Watts 
Gain of 2000 at 5 A 


Features: 

■ Operates from 1C without predriver 

Applications: 

■ Solenoid Driver 

■ Lamp Driver 

■ Relay Substitute 

■ Switching Regulator 
» inv&rier/Convorior 


The D44E-series n-p-n Darlington power transitors are 
designed for general purpose switching of multi-ampere 
loads directly from low-level logic circuitry. The monolithic 
base-to-emitter resistors have been deleted from the struc- 
ture to enhance the gain characteristics. These devices 
feature minimum gains of 1000. 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


c 



Schematic diagram for all types. 


MAXIMUM RATINGS (T A = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D44E1 

D44E2 

D44E3 

HUM! 

Collector-Emitter Voltage 

VCEO 

40 

60 

80 


Collector-Emitter Voltage 

Yces 

40 

60 

80 

Volts | 

Emitter Base Voltage 

VeBO 

7 

7 

7 


Collector Current — Continuous 

lc 

10 

10 

10 


Peak (1) 

•cm 

20 

20 

20 


Base Current — Continuous 

Ib 

1 

1 

1 


Total Power Dissipation @ Ta = 25°C 

Pd 

1.67 

1.67 

1.67 

Watts 

@ Tq = 25° C 

50 

50 

50 


Operating and Storage 

Junction Temperature Range 

Tj.TstG 

-55 to +150 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R&JA 

75 

75 

75 


Thermal Resistance, Junction to Case 

R&JC 

2.5 

2.5 

2.5 

°C/W | 

Maximum Lead Temperature for Soldering 
Purposes: V6" from Case for 5 Seconds 

Tl 

260 

260 

260 

Hi 


(1) Pulse Test: Pulse Width = 300ms. Duty Cycle'< 2%. 
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D44E Series 


ELECTRICAL CHARACTERISTICS (T c = 25°C) (unless otherwise specified) 


| CHARACTERISTIC 

SYMBOL 

buzh 

TYP 


UNIT 

OFF CHARACTERISTICS' 1 ) 

Collector-Emitter Voltage 

D44E1 

VCEO 

40 

— 

— 


(l c = 100mA) 

D44E2 


60 

— 

— 



D44E3 


80 

— 

— 


Collector Cut-off Current 







(Vce = Rated Vqes) 


Ices 

— 

— 

10 

M A 

Emitter Cutoff Current 
(V EB = 7V) 

Iebo 

— 

- 

1.0 

M 


SECOND BREAKDOWN 


| Second Breakdown with Base Forward Biased 


FBSOA 


SEE FIGURE 6 


ON CHARACTERISTICS^ 


DC Current Gain 
(ic = 5 A, V C E = 5V) 



— 

— 

|B 

Collector-Emitter Saturation Voltage 
(l c = 5.0A, l B = 10mA) 

VcE(sat) 





1.5 

V 

(l c = 10.0A, 1 B = 20mA) 

— 

— 

2.0 


Base-Emitter Saturation Voltage 
(l c = 5.0A, l B = 10mA) 


— 

— 




DYNAMIC CHARACTERISTICS 


Collector Capacitance 
(V CB = -10V, f = 1MHz)| 

CcBO 

— 

— 

130 

pF 

SWITCHING CHARACTERISTICS 

Resistive Load 






Delay Time + Rise Time 

Iq = 10A, l B i = l B 2 = 20mA j 

td + t r 

— 


— 

ms 

Storage Time 

Vce = 40V, tp = 25 Msec 


— 

2.0 

— 


Fall Time 


tf 

— 


— 



(1) Pulse Test: PW < 300ms Duty Cycle < 2%. 



FIG. 1 TYPICAL SATURATION VOLTAGE CHARACTERISTICS 


CM 
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D44E Series 



FIG. 2 TYPICAL GAIN CHARACTERISTIC 



FIG. 3 TRANSIENT THERMAL IMPEDANCE 



FIG. 4 MAXIMUM PERMISSIBLE DC POWER DISSIPATION 
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D44H Series 


File Number 2346 


Silicon N-P-N Transistors 

Complementary to the D45H Series 

For Switching and Linear Applications 


Features: 

■ Very low collector saturation voltage TERMINAL DESIGNATIONS 

■ Excellent linearity 

■ Fast switching 


D44H-series n-p-n power transistors are designed for 
various specific and general purpose applications, such as 
output and driver stages of amplifiers operating at frequen- 
cies fron DC to greater than 1.0 MHz, series, shunt and 
switching regulators, and iow and high frequency inverters/ 
converters. 



JEDEC TO-220AB 


MAXIMUM RATINGS (T A = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D44H1, 2 

D44H4, 5 

D44H7, 8 

D44H10, 11 

UNITS 

Collector-Emitter Voltage 

VCEO 

30 

45 

60 

80 

Volts 

Collector-Emitter Voltage 

V CES 

30 

45 

60 

80 

Volts 

Emitter Base Voltage 

Vebo 

5 

5 

5 

5 

Volts 

Collector Current — Continuous 

ic 

10 

10 

10 

10 

A 

PeakC 1 ) 

•CM 

20 

20 

20 

20 


Base Current — Continuous 

Ib 

5 

5 

5 

5 

A 

Total Power Dissipation @ Ta = 25°C 
@T C = 25°C 

p D 

1.67 

50 

1.67 

50 

1.67 

50 

1.67 

50 

Watts 

Operating and Storage Junction 
Temperature Range 

Tj ,T s tg 

-55 to +150 

-55 to +150 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R 0JA 

75 

75 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R0JC 

2.5 

2.5 

2.5 

2.5 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Ve” from Case for 5 Seconds 

Tl 

+260 

+260 

+260 

+260 

■a 


(1) Pulse Test Pulse Width = 300ms Duty Cycle < 2%. 
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D44H Series 


ELECTRICAL CHARACTERISTICS (Tq = 25° C) (unless otherwise specified) 

[ CHARACTERISTIC 1 SYMBOL [ MIN | TYP j MAX | UNIT ~~| 


OFF CHARACTERISTICS* 1 ’ 


Collector-Emitter Sustaining Voltage 

(l c = 100mA) 

D44H1, 2 
D44H4, 5 
D44H7, 8 
D44H10, 11 

VcEO(sus) 

30 

45 

60 

80 

1 1 1 I 

i i i i 

Volts 

Collector Cutoff Current 
(Vcb = Rated Vcbo) 


•CBO 





10 

//A 

Emitter Cutoff Current 
(V EB = 5V) 


•ebo 

- 

_ 

100 

fjtA 


SECOND BREAKDOWN 

1 Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 4 

ON CHARACTERISTICS (1> 


DC Current Gain 

D44H1, 4, 7, 10 

hFE 

35 

— 

— 

— 

(I C = 2A, Vce = 1V) 

D44H2, 5,8, 11 

60 

— 

— 


(lc = 4A, V C e = 1V) 

D44H1.4, 7,10 
D44H2, 5, 8, 11 

hFE 

20 

40 

— 

— 

— 

Collector-Emitter Saturation Voltage 







(lc = 8A, l B = 0.4A) 

D44H2, 5,8,11 

VcE(sat) 

_ 

_ 

1.0 

Volts 

(lc = 8A, l B = 0.8A) 

D44H1, 4, 7,10 


— 

— 

1.0 


Base-Emitter Saturation Voltage 
(lc = 8A, l B = 0.8A) 

VBE(sat) 

- 

— 

1.5 

Volts 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
(V C B = 10V, f = 1M Hz ) 

CCBO 

— 

- 

130 

PF 

Current-Gain — Bandwidth Product 
(l c = 500mA, V C E = 10V) 

h 

— 

50 

- 

MHz 


SWITCHING CHARACTERISTICS 


| Resistive Load 






Delay Time + 

Rise Time 

O 

n 

> 

riT 

it 

ri5" 

ro 

ii 

o 

> 

td + t r 

— 

300 

— 

nS 

Storage Time 

Vqc = tp = 25 n sec 


— 

500 

— 


Fall Time 

tf 

- 

140 

— 



(1) Pulse Test PW = 300ms Duty Cycle < 2%. 
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D44H Series 



I C -COLLECTOR CURRENT -AMPERES 

FIG. 1 TYPICAL GAIN CHARACTERISTICS 


FIG. 2 TYPICAL GAIN CHARACTERISTICS 



FIG. 3 MAXIMUM PERMISSIBLE DC 
POWER DISSIPATION 



Vrt - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

FIG. 4 SAFE REGION OF OPERATION 


Tj ■ 130-C 

T, ■ 2S*C 


V BE(SAT) : lc /r B * l0 > 



V CE(SAT) : I C /I B = 10 l 


1.0 10.0 
- COLLECTOR CURRENT - AMPERES 

TYPICAL SATURATION 
VOLTAGE CHARACTERISTICS 


0.001 

I0-* I0* 4 10'* I0-* 10-' 10° 10' 10* 

TIME - SECONOS 

FIG. 6 TRANSIENT THERMAL IMPEDANCE 




File Number 2347 


D44Q Series 


Silicon N-P-N Transistors 

For Switching and Linear Applications 


Features: 

■ Very low collector saturation voltage 

■ Excellent linearity 

■ Fast switching 


The D44Q-series n-p-n power transistors feature low collec- 
tor saturation voltage, excellent linearity, and fast switching 
speed. They are useful for general purposes applications 
such as: 120 V ac line operated amplifiers, regulators 
(series, shunt, and switching), high-frequency inverters/ 
converters and tv deflection circuits. 


TERMINAL DESIGNATIONS 


CM 



JEDEC TO-220AB 


MAXIMUM RATINGS (T A = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D44Q1 

D44Q3 

D44Q5 

unm 

Collector-Emitter Voltage 

VCEO 

125 

175 

225 

Volts | 

Collector-Emitter Voltage 


200 

250 

300 

Ugjjjj 

Emitter Base Voltage 

VEBO 

7 

7 

7 


Collector Current — Continuous 


4 

4 

4 

A 

Base Current — Continuous 

Ib 

2 

2 

2 

A 

Total Power Dissipation @ T^ = 25° C 

Pd 

1.67 

1.67 

1.67 

Watts 

@T C = 25°C 

31.25 

31.25 

31.25 


Operating and Storage 

Junction Temperature Range 

Tj, Tstg 

-55 to +150 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R 0JA 

75 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R 0JC 

4 

4 

4 

°C/W 

Maximum Lead Temperature for Soldering 
Purpose: Va" from Case for 5 Seconds 

Tl 

260 

260 

260 

°C 
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D44Q Series 


ELECTRICAL CHARACTERISTICS (T c = 25° C) (unless otherwise specified) 


CHARACTERISTIC j 

SYMBOL 

KB 

TYP 

MAX 

UNIT 

OFF CHARACTERISTICS^ 

Collector-Emitter Sustaining Voltage 

D44Q1 

VcEO(sus) 


— 

— 

Volts 

(l c = 10mA) 

D44Q3 






D44Q5 






Collector Cutoff Current 







(Vce = Rated Vceo) 


•CBO 

— 

— 


HA 


SECOND BREAKDOWN 


] Second Breakdown with Base Forward Biased 

FBSOA 

SEE FIGURE 5 | 

ON CHARACTERISTICS' 1 * 

DC Current Gain 
(I C = 2A, V CE = 10V) 

(l c = 200mA, V C e= 10V) 

h FE 

20 

30 

— 

— 

— 

Collector-Emitter Saturation Voltage 
(l c = 2A, l B = 200mA) 

VcE(sat) 



— 

1 

V 

Base-Emitter Saturation Voltage 
(l c = 2A, l B = 200mA) 

VBE(sat) 

— 

— 

1.3 

V 

DYNAMIC CHARACTERISTICS 

Collector Capacitance 
(v'cb = 10V, f = 1 MHz) 

CcBO 

— 

40 


PF 

Current Gain — Bandwidth Product 
(l c = 100mA, V C e = 10V) 

h 


50 

— 

MHz 


SWITCHING CHARACTERISTICS 




























SATURATION VOLTAGES -VOLTS 


D44Q Series 



.01 0.1 1.0 10.0 


I c -COLLECTOR CURRENT- AMPERES 

FIG. 3 TYPICAL SATURATION 
VOLTAGE CHARACTERISTICS 



TIME - SECONDS 

FIG. 4 MAXIMUM TRANSIENT THERMAL IMPEDANCE 



I 3 10 30 100 300 

V CE -COLLECTOR EMITTER VOLTAGE -VOLTS 


FIG. 5 FORWARD BIAS SAFE OPERATING AREA 




I Ql 1 1 — I — l—l 1 1 — I l—l ...J V i -i. J 

* 10 100 1000 10000 
Ic , COLLECTOR CURRENT. MILL I AMPERES 


FIG. 6 Vceisati vs. IcTYPICAL 
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FIG. 7 DC CURRENT GAIN, TYPICAL 
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D44T Series 


File Number 2348 


Silicon N-P-N Transistors 

For Switching and Linear Applications 


Features: 

■ Very low collector saturation voltage 

■ Excellent linearity 

■ Fast switching 

TERMINAL DESIGNATIONS 


The D44T-series n-p-n power transistors feature low 
collector saturation voltage, excellent linearity, and fast 
switching speed. They are useful for general purpose 
applications such as: 120 V ac line operated amplifiers, 
regulators (series, shunt, and switching), high frequency 
inverters/converters, and tv deflection circuits. 



JEDEC TO-220AB 


MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D44T1,2 

D44T3.4 


Collector-Emitter Voltage 

VCEO 

250 

300 


Collector-Emitter Voltage 

V CES 

300 

400 


Emitter Base Voltage 

Vebo 

5 

5 


Collector Current — Continuous 

•c 

2 

2 


Base Current — Continuous 

•b 

0.5 

0.5 


Total Power Dissipation (5) Ta = 25° C 

Pd 

2.1 

2.1 

Watts 

@ T c = 25C 

31.2 

31.2 


Operating and Storage 

Junction Temperature Range 

Tj.Tstg 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 


60 

60 


Thermal Resistance, Junction to Case 

R&JC 

4 

4 

°C/W 

Maximum Lead Temperature for Soldering 

Purpose: Vs" from Case for 5 Seconds 


260 

260 

mm 
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D44T Series 


ELECTRICAL CHARACTERISTICS (T c = 25°C) (unless otherwise specified) 


CHARACTERISTIC 

SYMBOL 

MIN 

TYP 

MAX 

UNIT | 

OFF CHARACTERISTICS! 1 ) 

Collector-Emitter Breakdown Voltage D44T1.2 

(l c = 10 mA) D44T3,4 

BVceS 

300 

400 

— 

— 

Volts 

Collector Cutoff Current 
(Vce = Rated V CES ) 

Ices 



— 

10 

mA 

Emitter Cutoff Current 
(V EB = 5V) 

•ebo 

— 

— 

10 

mA 

SECOND BREAKDOWN 

| Second Breakdown with Base Forward Biased 

FBSOA 

SEE FIGURE 5 [ 

ON CHARACTERISTICS' 1 ) 

DC Current Gain 

(l c = 500mA, V C e = 10V) D44T1.3 

(l c = 50mA, V CE =10V) 

(l c = 500mA, V C e = 10V) D44T2.4 

(l c = 50mA, V C e=10V) 

h F E 

30 

40 

75 

40 

i ii i 

175 

- 

Collector-Emitter Saturation Voltage 
(l c = 500mA, l B = 50mA) 

VcE(sat) 

— 

— 

1.0 

V 

Base Emitter Saturation Voltage 
(l c = 500mA, l B = 50mA) 

VBE(sat) 

— 

— 

1.2 

V 

DYNAMIC CHARACTERISTICS 

Collector Capacitance 
(Vcb 11 10V, f = 1 MHz) 

C c b 

— 

25 

— 

PF 

Current Gain — Bandwidth Product 
(l C = 100mA, V C e = 10V, ftest = 1.0 MHz)) 

IT 

— 

45 

— 

MHz 


SWITCHING CHARACTERISTICS 


Resistive Load 





Delay Time + Rise Time 

Ic = 500mA, l B i = Ib2 = 50mA 

td + t r 

— 

0.2 

— 


Storage Time 

Vce = 50V, tp = 25jusec 

*s 

— 

3.3 

— 


Fall Time 


tf 

— 

0.6 

— 



(1) Pulse Test: Pulse Width - 300/xs Duty Cycle < 2%. 



■ Tj = I50°C - 
• T, * 25°C - 


.04 .06 .00 .1 .2 .4 .6 .8 I 

I c - COLLECTOR CURRENT - AMPS 


G. 1 TYPICAL h FE VS. I c 


.02 .04 .06 .08 .1 .2 .4 .6 .8 I 

I c ~ COLLECTOR CURRENT - AMPS 

FIG. 2 TYPICAL SATURATION VOLTAGE 
CHARACTERISTICS 
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TRANSIENT THERMAL IMPEDANCE-°C/W 


D44T Series 




FIG. 3 MAXIMUM TRANSIENT THERMAL IMPEDANCE 


FIG. 4 COLLECTOR TO BASE JUNCTION CAPACITANCE 
VS. REVERSE BIAS VOLTAGE 



FIG. 5 SAFE REGION OF OPERATION 
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File Number 2349 


D44TD Series 


2-A Power-Switching Transistors 

High-Voltage N-P-N Types for Off-Line Power 
Supplies and Other Switching Applications 


Features: 

■ Performance information tailored for switching 
applications 

■ 100° C maximum limits specified for: 

■ Switching times 

m Saturation voltages 

■ Leakage currents 

■ 300 to 400V ^CEO(sus) 

■ Very fast turn-off tf < 180 nsec (typ.)@1.5A 


The D44TD-series of n-p-n power transistors are designed 
for use in switching applications requiring high-voltage 
capability, fast switching speeds, and low-saturation vol- 
tages. They are particulary suited for off-line switching 
power supplies, solid state lighting ballast, inverters, 
solenoid/relay drivers, and deflection circuits. 


TERMINAL DESIGNATIONS 



CM 


JEDEC TO-220AB 


MAXIMUM RATINGS (T A = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D44TD3 

D44TD4 

D44TD5 


Collector-Emitter Voltage 

VCEO 

300 

350 

400 


Collector-Emitter Voltage 

VcEX 

300 

350 

400 


Collector-Emitter Voltage 

VCEV 

400 

500 

600 


Emitter Base Voltage 

Vebo 

7 

7 

7 

Volts 

Collector Current — Continuous 

>c 

2 

2 

2 

A 

Peak (1) 

•cm 

4 

4 

4 


Base Current — Continuous 

Ib 

0.5 

0.5 

0.5 

■QH 

Peak (1) 

>BM 

1 

1 

1 


Total Power Dissipation @ Tc = 25° C 

Pd 

50 

50 

50 

Watts 

@ Tc = 100°C 


20 


20 


Derate above 25° C 


0.4 

0.4 

0.4 

W/°C 

Operating and Storage 






Junction Temperature Range 

Tj, TstG 




°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Case 

R&jc 

2.5 

2.5 

2.5 

°C/W 

Thermal Resistance, Junction to Ambient 

P&JA 

75 

75 

75 


Maximum Lead Temperature for Soldering 
Purpose: W from Case for 5 Seconds 

Tl 

260 

260 

260 

°C 


(1) Pulse condition, tp < 5msec. 
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D44TD Series 


ELECTRICAL CHARACTERISTICS (T c = 25°C) (unless otherwise specified) 


| CHARACTERISTIC 

SYMBOL 

MIN 

MAX 

UNIT 

OFF CHARACTERISTICS* 1 * 

Collector-Emitter Sustaining Voltage 

D44TD3 

VcEO(sus) 


— 


(l c = 25mA, l B = 0) 

D44TD4 


— 


D44TD5 



— 


Collector-Emitter Voltage 

D44TD3 

V CEX 

300 

— 

Volts 

(Iq = 2.0mA, l B i = Ib2 = -4A) 

D44TD4 

350 

— 


(V B e = -5V, L = 200 M h) 

D44TD5 


400 

— 


Collector Cutoff Current 


lCEV 



mA 

(Vcev = Rated Value, V BB (off) = -1.5V) 




0.1 


(V C EV = Rated Value, V B e(OFF) = -1.5V, T c = 100°C) 



— 

1.0 


Emitter Cutoff Current 
(V EB = 7V, I C = 0) 

Iebo 

— 




SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 

FBSOA 

SEE FIGURE 13 

Clamped Inductive SOA with Base Reversed Bias 

RBSOA 

SEE FIGURE 14 


ON CHARACTERISTICS* 1 * 


DC Current Gain 
(lc=1A, V C e = 2V) 

(l c = 2A, V CE = 3V) 

hFE 

8 

5 

— 


Collector-Emitter Saturation Voltage 

/I A A l_ - O A \ 

V'U - '*-»! 'B - 

(l c = 2A, l B = .4A) 

(Iq = 1A, l B = .2A,T c = 100°C) 

VCE(SAT) 

1 1 1 

0.6 

1.0 

1.0 

Volts 

Base-Emitter Saturation Voltage 

V BE(SAT) 



Volts 

(l c = 2A, l B = .4A) 


— 

1.2 


(l c = 2A, l B =.4A, T c = 100°C) 


— 

1.2 



DYNAMIC CHARACTERISTICS 


Current Gain — Bandwidth Product 

0c = .25A, Vce = 10V, ftest = 1.0 MHz) 

fT 

15 

50 

MHz 

Output Capacitance 
(V C b = 10V, l E = 0, f = 0.1 MHz) 

Cob 

10 

25 

PF 


SWITCHING CHARACTERISTICS MAXIMUM 


Resistive Load (See Figure 17 for Test Circuit) j 

T C 


100°C 


Delay Time 

V C c = 250V, l c = 1.5A 
lBi = lB2 = 0.3A, tp = 25 jusec 

td 

.06 

.08 


Rise Time 

tr 

0.6 


HSH 

Storage Time 

ts 

2.5 

3.0 


Fall Time 

tf 

0.5 

0.8 


Inductive Load, Clamped (See Figure 17 for Test Circuit) 





Storage Time 

VCLAMP = 250V, l C =1.5A, 
lBi = lB2 = 0.3A, tp = 25jusec 

VbE(OFF) = -5V 

L = 200 M h 

fsv 

3.0 

3.5 

MS 

Fall Time 

tf 

0.3 

0.6 

/zsec 


TYPICAL 

Storage Time 

ts 

2.1 

2.6 

fisec 

Fall Time 

tf 

0.18 

0.23 

/nsec 


(1) Pulse Duration = 300/is, Duty Factor < 2%. Do not measure on a curve tracer. 
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.BASE-EMITTER VOLTAGE-VOLTS 


D44TD Series 


TYPICAL DC CHARACTERISTICS 




FIGURE 1. DC CURRENT GAIN 


FIGURE 2. COLLECTOR SATURATION REGION 


CM 
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0.1 0.2 0.5 1.0 2.0 3.0 

I c , COLLECTOR CURRENT-AMPERES 



0.1 1.0 10 20 100 

V R , RE VERSE VOLTAGE-VOLTS 


FIGURE 5. Vbe(SAT) VS. I c 


FIGURE 6. CAPACITANCE 
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NORMALIZED SWITCHING TIME 


D44TD Series 


TYPICAL SWITCHING CHARACTERISTICS 
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T c * I00°C tp *20 /aSEC 

V CC =250V 

1 1 1 1 




SEE FIG. 17 

FOR TEST 





CIRCUIT 

II 


0| I I I I I I I I 1— I I 

0.1 0.2 0.5 1.0 2.0 

I c , COLLECTOR CURRENT-AMPERES 



FIGURE 7. TURN-ON TIME RESISTIVE LOAD 


FIGURE 8. TURN-OFF TIME RESISTIVE LOAD 




I C , COLLECTOR CURRENT-AMPERES 


FIGURE 9. INDUCTIVE TURN-OFF WAVEFORMS 


FIGURE 10. CLAMPED INDUCTIVE TURN-OFF TIME 




RATIO I B |/1b2 


RATIO I B ,/I B2 


B2 
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FIGURE 11. STORAGE TIME VARIATION WITH l B2 


FIGURE 12. FALL TIME VARIATION WITH I, 










TRANSIENT THERMAL IMPEDANCE °C/W 


D44TD Series 



J ^il’W.II H.ll.UT HM: ==i.';;:"=^=:=E=i 

aBBS i SSb SSNIEssssissssiSssi 


• SECOND BREAKDOWN 
LIMIT 
T r « 25* C 


■II \mn 


VALID UP TO RATED 
V CEOISttS) 

Ml ~| D44TD3 



lAUIIIII 

IIMIIIII 


V CE .COLLECTOR-EMITTER VOLTAGE-VOLTS 

FIGURE 13. FORWARD BIAS SAFE OPERATING AREA 





T c <IOO*C 
! BI * 1 B2 = 1 C /5 
V be *-5V 

L = 200/*H 













V CE (CLAMPED) .COLLECTOR-EMITTER VOLTAGE-VOLTS 

FIGURE 14. CLAMPED REVERSE BIAS 
SAFE OPERATING AREA 



t, -PULSE WIDTH-SECONDS 

FIGURE 15. TRANSIENTTHERMAL RESPONSE 










■5*77 

Vg _ 



















X 

V 




N 

x 







20 30 40 50 60 70 80 90 100 1 10 120 130 140 150 

T c ,CASE TEMPERATURE-°C 

FIGURE 16. POWER DERATING CURVE 


; V rr (AS SPECIFIED) 


WAVEFORMS 

(RESISTIVE SWITCHING) 


_J>I0% 

x i 

J>90% 

“X 

i 

w i 

[90%/^ 


IN9I4 

PI 

IN9I4 IN9I4 


RESISTIVE } 
SWITCHING 1 


°^ f lOOfl 


NOTE: 

TRANSITION TIME FROM 90% I B| TO 90% 
I B2 (X-W) MUST BE LESS THAN 100 nSEC. 


INDUCTIVE 
) SWITCHING 
AND RBSOA 


V CE( CLAMP) - 
(AS SPECIFIED) 


r note: 

(2) VALUE OF L (INDUCTOR) IS 
SPECIFIED ON RATING CURVES. 

(3) SELECT R c (RESISTIVE SWITCHING) 
FOR DESIRED I c . 

(4) ADJUST V B| , V B2 AND R 02 FOR 
DESIRED I B , AND I B2 VALUES. 

(5) CIRCUIT LAYOUT AND COMPONENT 
SELECTION IS CRITICAL DUE TO 
FAST SWITCHING TIMES TO BE 
MEASURED. 


FIGURE 17. TEST CIRCUIT FOR SWITCHING TIMES AND RBSOA 
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D44VH Series 


File Number 2350 


Silicon N-P-N Transistors 

Complementary to the D45VH Series 


Features: 

■ Fast Switching t s < 700 ns resistive 

t f < 200 ns 

■ Low V CE ( sat) < 0.4V @ Iq = 8A 


TERMINAL DESIGNATIONS 


The D44VH series of silicon n-p-n power transistors are 
especially designed for use in switching circuits such as 
switching regulators, high-frequency inverters/converters, 
and other applications where very fast switching times and 
low-saturation voltages are necessary. These devices are 
tested for parameters that relate directly to the design of 
high-power switching circuits. Switching times, saturation 
voltages, and leakage currents are specified at 100°C to 
provide information necessary for worst-case design. 



JEDEC TO-220AB 


MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D44VH1 

D44VH4 

D44VH7 

D44VH10 

UNIT 

Collector-Emitter Voltage 

VcEO(sus) 

30 

45 

60 

80 

V 

Collector-Emitter Voltage 

VCEX 

40 

55 


90 

V 

Collector-Emitter Voltage 

VCEV 

50 

65 


100 

V 

Emitter Base Voltage 

V EBO 

i 

V 

Collector Current — Continuous 

■c 


15 


A 

— Peak (1) 

iCM 


20 



Base Current — Continuous 

Ib 



5 


A 

— Peak (1) 

Ibm 


10 



Total Power Dissipation @ Tc = 25° C 

Pd 


83 



@T C = 100°C 



33 



Derate above 25° C 



0.67 



Operating and Storage Junction 

Temperature Range 

Tj, TstG 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


CHARACTERISTICS 

SYMBOL 

MAX 

UNIT 

Thermal Resistance, Junction to Case 

Rtfjc 

1.5 

°c/w 

Thermal Resistance, Junction to Ambient 

P0JA 

74 

°c/w 

Maximum Lead Temperature for Soldering 

Purposes: 1/8" from Case for 5 Seconds 

Tl 

235 

°c 


(1) Pulse measurement condition PW<6.0 ms, See Figure 14. 
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D44VH Series 


ELECTRICAL CHARACTERISTICS (T c = 25°C) (unless otherwise specified) 

| CHARACTERISTICS | SYMBOL | MIN | MAX | UNIT 


OFF CHARACTERISTICS* 1 * i 


Collector-Emitter Sustaining Voltage* 1 ) (\q = 100mA, Ib = 0) 

VcEO(sus) 



V 

D44VH1 

30 

— 


D44VH4 


45 

— 


D44VH7 


60 

— 


D44VH10 


80 

— 


Collector-Emitter Voltage* 2 ) 

VCEX 



V 

(lc = 1A, VCLAMP = Rated VCEX, T C = 100°C) 





D44VH1 


40 

— 


D44VH4 


55 

— 


D44VH7 


65 

— 


D44VH10 


90 

— 


Collector Cutoff Current 

ICEV 



a*a 

(VceV = Rated Value, VBE(off) = -4 0V) 

— 

10 

(VcEV = Rated Value, VBE(off) = -4.0V, Tc = 100°C) 


— 

100 


Collector Cutoff Current 

•CER 


100 


(Vqe = Rated Vqev. r BE = 50 Tc = 100°C) 


Emitter Cutoff Current (Veb = 7V, lc = 0) 


— 

10 



SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 

Fbsoa 

SEE FIGURE 7 

Second Breakdown with Base Reverse Biased 

Rbsoa 

SEE FIGURE 8 


ON CHARACTERISTICS* 1 ’ 


DC Current Gain 
(I c = 2A,Vce = 1V) 

(lc = 4A, V C e = 1V) 

hFE 

35 

20 

— 

Collector-Emitter Saturation Voltage 

VcE(sat) 


V 

(I C = 8A, « b = 0.4A) 


— 

0.4 

(IC = 8A, l B = 0.4A, T C = 100°C) 


— 

0.5 

(l C = 15A, l B = 3.0A, T C = 100°C) 


— 

0.8 

Base-Emitter Saturation Voltage 

VBE(sat) 


V 

(lc = 8A, l B = 0.4A) 


— 

1.2 

(1C = 8A, l B = 0.4A, T C = 100°C) 


— 

1.1 


DYNAMIC CHARACTERISTICS Typical 


Current-Gain — Bandwidth Product 
(l c = 0.1 A, V C E = 10V, ftest = 1 MHz) 

fj 

50 

MHz 

Output Capacitance 
(V C b = 10V, l E = 0, ftest =1 MHz) 

Cob 

120 

PF 


SWITCHING CHARACTERISTICS 


| Resistive Load (See Figure 16 for Test Circuit) | 

T C 

25° C 

100°C 


Delay Time 

V C c = 20V, I C = 8A 

Ibi = lB2 = 0.8A 
t p = 25 /isec 

td 

50 

— 

nsec 

Rise Time 

tr 

250 

— 

nsec 

Storage Time 

ts 

700 

— 

nsec 

Fall Time 

tf 

200 

— 

nsec 

| Inductive Load, Clamped (See Figure 15 for Test Circuit) 





Storage Time 

V C C = 20V, l c = 8A 

VCLAMP = Rated V C EX 

I B 1 = o.8A, V B E(off) = -5V 

L = 200 jjh 

Is 

800 

— 

nsec 

Fall Time 

tf 

180 

400 

nsec 


Typical j 

Storage Time 

ts 

280 

370 

nsec 

Fall Time 

tf 

130 

150 

nsec 


(1 ) Pulse Duration = 300 fjsec, Duty Factor < 2%. 

(2) See Figure 15 for Test Circuit. 


2-393 


POWER 

TRANSISTORS 
















CAPACITANCE - PICOFARADS Ic. COLLECTOR CURRENT - MICROAMPERES 


D44VH Series 


SAFE OPERATING AREA 





3. COLLECTOR CUTOFF REGION 


4. SATURATION VOLTAGE 



5. CAPACITANCE 6. SATURATION VOLTAGE 

TEMPERATURE COEFFICIENTS 
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COLLECTOR CURRENT- AMPERES 


D44VH Series 



TYPICAL SWITCHING CHARACTERISTICS 


COLLECTOR CURRENT SWITCHING TIME (nSEC) 

— ro -ti oi co o 

_ ro o ® O O oooo 

o o oooo o oooo 
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9. RESISTIVE SWITCHING TIME 
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CLAMPEO INDUCTIVE 
Ib*Ic /IO « V BE(OFF)*" 
V CC‘ 20V ’ V CE (CLAMP) 
L-200/ih 

SEE FIGURE 15 FOR 
TEST CIRCUIT 

LOAD 
5V _ 









■BOV 





J 


0 i 

< 


6 8 10 

5 


I c , COLLECTOR CURRENT (AMPERES) 

10. CLAMPED INDUCTIVE SWITCHING TIME 



11. SWITCHING TIME VARIATION WITH l B2 
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TRANSIENT THERMAL IMPEDANCE - °C/W 


D44VH Series 




T c , CASE TEMPERATURE, °C 


12. TRANSIENT THERMAL RESPONSE 


13. POWER DERATING FACTOR 



14. MAXIMUM SINGLE PULSE 
COLLECTOR CURRENT 


TEST CIRCUITS 



V CLAMP 


FOR SW. TIMES AND RBSOA 
FOR SUSTAINING VOLTAGE 



"ON" PULSE WIDTH AND V cc 
ADJUSTED FOR DESIRED PEAK I c . 
TRANSITION TIME FROM 
90% I B) TO 90% I B2 LESS 
THAN 10 nS. 


V BB V CC 



: Vcc 
r c 


NONINDUCTIVE 


Re^-0.5 


TRANSITION TIME FROM 
90% I B) TO 90% I B2 LESS 
THAN lOnS. 


15. INDUCTIVE SWITCHING AND V C EX 


16. RESISTIVE SWITCHING 
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File Number 2351 


D44VM Series 


Silicon N-P-N Transistors 

Complementary to the D45VM Series 


Features: 

■ Fast Switching t s < 500 ns resistive 

tf< 75 ns 

■ Very Low V CE(sgt) < 0.4V @I C = 4A 

. High Gain H FE >40@I C = 4A TERMINAL DESIGNATIONS 


The D44VM-series of silicon n-p-n power transistors are 
especially designed for use in switching circuits such as 
switching regulators, high-frequency inverters/converters, 
and other applications where very fast switching times and 
low-saturation voltages are necessary. These devices are 
tested for parameters that relate directly to the design of 
high-power switching circuits. Switching times, saturation 
voltages, and leakage currents are specified at 100°C to 
provide information necessary for worst-case design. 
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(FLANGE) 
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TOP VIEW 8 

92CS-39969 


JEDEC TO-220AB 


MAXIMUM RATINGS (T A = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D44VM1 

D44VM4 

D44VM7 

D44VM10 

UNIT 

Collector-Emitter Voltage 

VcEO(sus) 

30 

45 

60 

80 

V 

Collector-Emitter Voltage 

V CEX 

30 

45 

60 

80 

V 

Collector-Emitter Voltage 

VCEV 

50 

70 

80 

100 

V 

Emitter Base Voltage 

Veb 


V 

Collector Current — Continuous 

ic 



8 


A 

— Peak (1) 

•cm 


20 



Base Current — Continuous 

Ib 



2 


A 

— Peak(1) 

•bm 



5 



Total Power Dissipation @ Tc = 25° C 

Pd 


50 


Watts 

@T C = 100°C 



20 



Derate above 25° C 



0.4 


W/°C 

Operating and Storage Junction 

Temperature Range 

Tj.Tstg 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


CHARACTERISTICS 

SYMBOL 

MAX 

UNIT 

Thermal Resistance, Junction to Case 

R&jc 

25 

°c/w 

Thermal Resistance, Junction to Ambient 

P#JA 

74 

°c/w 

Maximum Lead Temperature for Soldering 

Purposes: 1/8" from Case for 5 Seconds 

Tl 

235 

°c 


(1) Pulse measurement condition PW < 6.0 ms. 
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D44VM Series 


ELECTRICAL CHARACTERISTICS (T c = 25°C) (unless otherwise specified) 

| CHARACTERISTICS | SYMBOL | MIN | MAX | UNIT | 


OFF CHARACTERISTICS 11 * 


Collector-Emitter Sustaining Voltage* 1 ) (lc = 100mA, Ib = 0) 

VcEO(sus) 



V 

D44VM1 

30 

— 


D44VM4 


45 

— 


D44VM7 


60 

— 


D44VM10 


80 

— 


Collector-Emitter Voltage* 2 ) 

Vcex 



V 

(lc = 3A, Vqlamp = Rated Vcex. Tc ^ 100°C) 




D44VM1 


30 

— 


D44VM4 


45 

— 


D44VM7 


60 

— 


D44VM10 


80 

— 


Collector Cutoff Current 

•cev 



aA 

(Vcev = Rated Value, VBE(off) = ~ 4 -°V) 

— 

10 

(Vcev = Rated Value, VBE(off) = -4.0V Tc = 100°C) 


— 

100 


Collector Cutoff Current 

•CER 


100 

a/A 

(Vce = Rated V C EV. r BE = 50 a, T c = 100°C) 


Emitter Cutoff Current (Veb = 7V, lc = 0) 

Iebo 

- 

10 

a^a 


SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 


SEE FIGURE 7 

Second Breakdown with Base Reverse Biased 

WES33M 

SEE FIGURE 8 


ON CHARACTERISTICS 11 * 


DC Current Gain 

hFE 



— 

(lc = 4A, V C E = IV) 

40 

— 


(ic = 6A, v CE = IV) 


20 

— 


Collector-Emitter Saturation Voltage 

VcE(snt) 



V 

(l C = 4A, l B = 0.2A) 

— 

0.4 


(lc = 6A, l B = 0.3A) 


— 

0.6 


(l c = 8A, l B = 0.8A, T C = 100°C) 


— 

1.0 


Base-Emitter Saturation Voltage 

VBE(sat) 



V 

(lc = 4A, l B = 0.2A) 

— 

1.2 


(IC = 4A, l B = 0.2A, T C = 100°C) 


— 

1.2 



DYNAMIC CHARACTERISTICS Typical 


Current-Gain — Bandwidth Product 
(l C = 0.1 A, V C e = 10V, ftest = 1 MHz) 

h 

50 

MHz 

Output Capacitance 
(V CB = 10V, l E = 0, ftest 

= 1 MHz) 

Cob 

70 

PF 

SWITCHING CHARACTERISTICS 


Maximum 


| Resistive Load (See Figure 16 for Test Circuit) j 

T C 

25° C 

100°C 


Delay Time 

V C c = 30V, l c = 6 A 

IbI = lB2 = 0.6A 
t p = 25 /jsec 

td 

30 

40 

nsec 

Rise Time 

tr 

250 

350 

nsec 

Storage Time 

ts 

500 

600 

nsec 

Fall Time 

tf 

75 

250 

nsec 

| Inductive Load, Clamped (See Figure 15 for Test Circuit) | 

Storage Time 

VCE(CLAMP) = 30V, l C = 6A 

fs 

500 

600 

nsec 

Fall Time 

lB1 = >B2 = 0.6A, Vbe(OFF) = “5V 

tf 

70 

100 

nsec 


Typical | 

Storage Time 

L = 200 /jh 

ts 

340 

430 

nsec 

Fall Time 

tf 

40 

57 

nsec 


(1) Pulse Duration = 300 //sec, Duty Factor ^ 2%. 

(2) See Figure 15 for Test Circuit. 
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C.CAPACITANCE- pf V CE .COLLECTOR-EMITTER VOLTAGE-VOLTS H FE ,DC CURRENT GAIN 


D44VM Series 


TYPICAL DC CHARACTERISTICS 



O.IO 0.2 0.4 0.6 1.0 2.0 4.0 6.0 10 

I c , COLLECTOR CURRENT-AMPERES 



0 I I I I I I I I 1 1 1 ^ .1111 L1.1 I I L. 1.1.1 LI I 

.001 .002 .004 .006 .01 .02 .04 .06 0.1 0.2 0.4 0.6 1.0 

Iq.BASE CURRENT-AMPERES 


FIGURE 1. DC CURRENT GAIN 


FIGURE 2. COLLECTOR SATURATION REGION 


CM 



0.1 0.2 0.4 0.6 1.0 2.0 4.0 6.0 10 


I c .COLLECTOR CURRENT-AMPERES 



0.1 0.2 0.4 0.6 0.8 1.0 2.0 4.0 6.0 8.0 10 

I c , COLLECTOR CURRENT-AMPERES 


FIGURE 3. Vce(SAT) VS. I c 


FIGURE 4. Vbe(SAT) VS. I c 



V R , REVERSE VOLTAGE-VOLTS 



0.4 .06 .08 .1 .2 .4 .6 .8 I 2 4 6 8 10 

I c , COLLECTOR CURRENT-AMPERES 


FIGURE 5. CAPACITANCE 


FIGURE 6. SATURATION VOLTAGE 
TEMPERATURE COEFFICIENTS 
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NORMALIZED SWITCHING TIME COLLECTOR CURRENT SWITCHING TIME-nSEC I c , COLLECTOR CURRENT-AMPERES 


D44VM Series 







TRANSIENT THERMAL IMPEDANCE °C/W 


D44VM Series 




T c , CASE TEMPERATURE, °C 


FIGURE 13. TRANSIENT THERMAL RESPONSE 


FIGURE 14. POWER DERATING FACTOR 


CM 


TEST CIRCUITS 


V BB V CC 



FIGURE 15. INDUCTIVE SWITCHING AND V C EX 



FIGURE 16. RESISTIVE SWITCHING 
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D45C Series 


File Number 2352 


Silicon P-N-P Transistors 

Complementary to the D44C Series 

General-Purpose Types for Medium- Power Switching and 
Amplifier Applications 


Features: 

h Very low collector saturation voltage [ -0.5V typ. @ -3.0 A Iq] 
■ Excellent linearity 
n Fast switching 


TERMINAL DESIGNATIONS 


D45C-series p-n-p power transisitors are designed for 
various specific and general purpose applications, such as: 

niitnnf « „ A ,-J -I. ~ I : X ! — 

uut^ui aiiu uiivci oiuyoo ui aiiiymioo upci a Liny ai 1 1 cyuci i- 

cy from DC to greater than 1.0 MHz, series, shunt and 
switching regulators, and low and high frequency inverters/ 
converters. 


(FLANGE) 


o 


_ * 

pzr r~' 

"" ^ 

‘U 

92CS-39969 

TOP VIEW 


JEDEC TO-220AB 


MAXIMUM RATINGS (T A = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D45C1, 2, 3 

D45C4, 5, 6 

D45C7, 8, 9 

D45C10, 11, 12 

UNITS 

Collector-Emitter Voltage 

VCEO 

-30 

-45 

-60 

-80 

Volts 

Collector-Emitter Voltage 

VCES 

-40 

-55 

-70 

-90 

Volts 

Emitter Base Voltage 

Vebo 

-5 

-5 

-5 

-5 

Volts 

Collector Current — Continuous 

ic 

-4 

-4 

-4 

-4 

A 

Peak! 1 ) 

>CM 

-6 

-6 

-6 

-6 


Base Current — Continuous 

Ib 

-2 

-2 

-2 

-2 

A 

Total Power Dissipation @ Ta = 25° C 
@T c = 25°C 

Pd 

1.67 

30 

1.67 

30 

1.67 

30 

1.67 

30 

Watts 

Operating and Storage Junction 
Temperature Range 

Tj T s t g 

-55 to +150 

-55 to +150 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

P&JA 

75 

75 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

RtfJC 

4.2 

4.2 

4.2 

4.2 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Vs" from Case for 5 Seconds 

T L 

+260 

+260 

+260 

+260 

°C 


(1) Pulse Test Pulse Width = 300ms Duty Cycle < 2%. 
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D45C Series 


ELECTRICAL CHARACTERISTICS (T c = 25° C) (unless otherwise specified) 

1 CHARACTERISTIC 1 SYMBOL ] MIN | TYP | MAX [ UNIT | 


OFF CHARACTERISTICS* 1 ) 


Collector-Emitter Sustaining Voltage 

(l c = -100mA) 

D45C1, 2, 3 
D45C4, 5, 6 
D45C7, 8, 9 
D45C10, 11, 12 

VcEO(sus) 

-30 

-45 

-60 

-80 

III! 

— 

Volts 

Collector Cutoff Current 
(Vce = Rated Vqes) 


Ices 





-10 

a*a 

Emitter Cutoff Current 
(Veb ="5V), 


Iebo 

— 

— 

-100 



SECOND BREAKDOWN 

| Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 3 

ON CHARACTERISTICS* 1 * 


DC Current Gain 

(i c = -o.2A, v CE = -iv) 

D45C1, 4, 7, 10 
D45C2, 5,8, 11 
D45C3, 6, 9, 12 

hFE 

25 

40 

40 

1 1 1 

120 

120 


(i c = -i a, Vce = -IV) 

D45C1 , 4, 7, 10 

hFE 

10 

— 

— 

— 


D45C2, 5, 8, 11 


20 

— 

— 


(Ic = -2A, Vce = -IV) 

D45C3, 6, 9, 12 

hFE 

20 

— 

— 


Collector-Emitter Saturation Voltage 







(Ic = -1 A, l B = -50mA) 

D45C2, 5, 8, 11 

VcE(sat) 

— 

— 

-0.5 

Volts 


D45C3, 6,9,12 


— 

— 

-0.5 


(Ic = -1 A, l B = -100mA) 

D43C1, 4, 7, 10 


— 

— 

-0.5 


Base-Emitter Saturation Voltage 
(l c = -1A, l B = -100mA) 

VBE(sat) 

— 

— 

-1.3 

Volts 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
(V C B=“10V,f = 1M Hz ) 

CCBO 

— 

- 

125 

PF 

Current-Gain — Bandwidth Product 
(l c = -20mA, V C e = -4V) 

h 

— 

40 

— 

MHz 


SWITCHING CHARACTERISTICS 


| Resistive Load 






Delay Time + 

Rise Time 

Ic = -1A, l B i = l B 2 = -0.1 A, 

td +t r 

— 

50 

- 

nS 

Storage Time 

Vcc = ~1A, t p = 25 /u sec 

*s 

— 

500 

— 


Fall Time 

tf 

— 

50 

— 



(1) Pulse Test PW = 300ms Duty Cycle < 2%. 
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D45C Series 


— v ce hvolt I 

_ V CE*' e 5 VOLTS ) 

04002,3,5,6,8,9,1 1,12 


I q- COLLECTOR CURRENT- AMPERES 

TYPICAL h F E VS. Ic 
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File Number 2353 


D45D Series 


6-Ampere P-N-P Darlington 
Power Transistors 

Complementary to the D44D Series 

-40, -60, and -80 Volts, 30 Watts 
Gain of 2000 at -1 A 

Features: 

■ Operates from 1C without predriver 

Applications: 

■ Solenoid Driver 

■ Lamp Driver 

■ Relay Substitute 

■ Switching Regulator 

■ Inverter/Converter 


The D45D-series p-n-p Darlington power transitors are 
designed for general purpose switching of multi-ampere 
loads directly from low-level logic circuitry. The monolithic 
base-to-emitter resistors have been deleted from the struc- 
ture to enhance the gain characteristics. These devices 
feature minimum gains of 2000. 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


c 




Schematic diagram tor all types. 


MAXIMUM RATINGS Oa = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D45D1,2 

D45D3.4 

D45D5.6 

EZE3 

Collector-Emitter Voltage 


-40 

-60 


Volts 

Collector-Emitter Voltage 

VCES 

-50 

-70 

-90 


Emitter Base Voltage 

Vebo 

-5 

-5 

-5 

Volts 

Collector Current — Continuous 

•c 

-6 

-6 

-6 

A 

Base Current — Continuous 

Ib 

-0.5 

-0.5 

-0.5 

A 

Total Power Dissipation @ T A = 25°C 

Pd 

2.1 

2.1 

2.1 

Watts 

@ T c = 25° C 

30 

30 

30 


Operating and Storage 

Junction Temperature Range 

Tj, T S tg 

-55 to +150 

-55 to +150 

- — — 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

RflJA 

60 

60 

60 

°C/W 

Thermal Resistance, Junction to Case 

R&JC 

4.2 

4.2 

CNI 

•<fr 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Vs" from Case for 5 Seconds 

t l 

260 

260 

260 

°C 
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NSIENT THERMAL IMPEDANCE-°C/W 


D45D Series 

ELECTRICAL CHARACTERISTICS (T c = 25° C) (unless otherwise specified) 


! CHARACTERISTIC | SYMBOL 

MTM 

TYP 

MAX 

UNIT | 

OFF CHARACTERISTICS* 1 * 

Collector-Emitter Breakdown Voltage D45D1 ,2 

l c = -50mA) D45D3,4 

D45D5.6 

VCEO(BR) 

-40 

-60 

-80 

— 

— 


Collector Cut-off Current 

(V C E = Rated V C es) T c = 25° C 

(V C e = Rated V C ES. V B e = 0.4V) T c = 125°C 

•CES 

ICEV 

— 

I 

-10 

-5 

mA 

Emitter Cutoff Current 
(V EB = -5V) 

•ebo 

— 

— 

-10 


SECOND BREAKDOWN 

| Second Breakdown with Base Forward Biased FBSOA SEE FIGURE 6 | 

ON CHARACTERISTICS* 1 * 

DC Current Gain 
(l c = -1A, Vqe = -2V) 




— 

— 

Collector-Emitter Saturation Voltage 
(lc = -3A, l B = -3mA) 

(l c = -5A, 1 B = -5mA) D45D2,4,6 only 




— 



Base-Emitter Saturation Voltage 
(lc = “5A, l B = -5mA) 

V B E(sat) 

— 

— 



DYNAMIC CHARAC i fcHiS i iub 

Collector Capacitance 
(V CB = -10V, f= 1MHz) 


— 

— 


PF 

SWITCHING CHARACTERISTICS 

Resistive Load 






Delay Time + Rise Time 

IC = -3A, Ibi “ l B 2 = -3mA 

Vcc = 40V, tp = 25 nsec 

td + »r 

— 

0.35 

— 

MS 

Storage Time 

fs 

— 

0.4 

— 

Fall Time 

tf 

— 

0.3 

— 


(1) Pulse Test: PW < 300ms Duty Cycle < 2%. 




FIG. 1 MAXIMUM TRANSIENT THERMAL IMPEDANCE 


FIG. 2 TYPICAL TRANSCONDUCTANCE 
CHARACTERISTICS 
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SATURATION VOLTAGE - VOLTS 


D45D Series 




FIG. 3 TYPICAL SATURATION VOLTAGE FIG. 4 TYPICAL h Fe VS. I c 

CHARACTERISTICS 



-2 -4 -6 -8 -10 -20 -40 -60 - 80-100 

V CE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 



FIG. 5 SAFE REGION OF OPERATION 
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D45E Series 


File Number 2354 


10-Ampere P-N-P Darlington 
Power T ransistors 

Complementary to the D44E Series 

-40, -60, and -80 Volts, 50 Watts 
Gain of 1000 at -5 A 

Features: 

■ Operates from 1C with( 

Applications: 

■ Driver 

/ 

■ Regulator 

■ Capacitor Multiplier 

■ Solenoid Driver 

■ Inverter Power Supply 


out predriver 


■ Switch 

■ Audio Output 

■ Relay Substitute 

■ Oscillator 

■ Servo-Amplifier 


The D45E-series p-n-p Darlington power transitors are 
designed for general purpose switching of multi-ampere 
loads directly from low-level logic circuitry. The monolithic 
base-to-emitter resistors have been deleted from the struc- 
ture to enhance the gain characteristics. These devices 
feature minimum gains of 1000. 


TERMINAL DESIGNATIONS 


c 

(FLANGE) 



92CS-39969 


JEDEC TO-220AB 


c 



Schematic diagram for all types. 


MAXIMUM RATINGS (T A = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D45E1 

D45E2 

D45E3 

PRIiH 

Collector-Emitter Voltage 

VCEO 

-40 

-60 

-80 


Collector-Emitter Voltage 

VCES 

-40 

-60 

-80 


Emitter Base Voltage 

Vebo 

-7 

-7 

-7 

Volts 

Collector Current — Continuous 

lc 

-10 

-10 

-10 

A 

Peak (1) 

•cm 

-20 

-20 

-20 


Base Current — Continuous 

•b 

-1 

-1 

-1 

A 

Total Power Dissipation @ Ta = 25°C 

Pd 

1.67 

1.67 

1.67 

Watts 

@T C = 25°C 

50 

50 

50 


Operating and Storage 

Junction Temperature Range 

Tj, TstG 

-55 to +150 

-55 to +150 

-55 to +150 

B 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R&ja 

75 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R&jc 

2.5 

2.5 

2.5 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Va" from Case for 5 Seconds 

t l 

260 

260 

260 

H 


(1) Pulse Test: Pulse Width = 300ms. Duty Cycle < 2%. 
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D45E Series 


ELECTRICAL CHARACTERISTICS (T c = 25°C) (unless otherwise specified) 


CHARACTERISTIC 


SYMBOL 

MIN 

TYP 

MAX 

UNIT 


OFF CHARACTERISTICS (1) 


Collector-Emitter Voltage D45E1 

(l c = -100mA) D45E2 

D45E3 

VCEO 

-40 

-60 

-80 



Volts 

Collector Cut-off Current 
(Vqe = Rated Vqes) 

Ices 

— 

— 

-10 

mA 

Emitter Cutoff Current 
(V E b = -7V) 

•ebo 


- 

-1.0 

M 

SECOND BREAKDOWN 

| Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 6 | 

ON CHARACTERISTICS 11 * 

DC Current Gain 
(lc = -5A, V CE = -5V) 

hFE 

1,000 

— 

— 

— 

Collector-Emitter Saturation Voltage 
(l c = -5.0A, l B = -10mA) 

(l c = -10.0A, 1 B = -20mA) 

VcE(sat) 





-1.5 

-2.0 

V 

V 

Base-Emitter Saturation Voltage 
(l c = -5.0A, l B = -10mA) 

VBE(sat) 

— 

- 

-2.5 

Volts 

DYNAMIC CHARACTERISTICS 

Collector Capacitance 
(V CB = -10V, f = 1MHz) 

CcBO 


— 

220 

PF 

SWITCHING CHARACTERISTICS 

Resistive Load 






Delay Time + Rise Time 

l C = -10A, l B i = l B 2 = -20mA 
Vcc = -40V, t p = 25jusec 

td + t r 

— 

0.6 

— 


Storage Time 


— 

2.0 

— 

Fall Time 

tf 

— 

0.5 

— 


(1) Pulse Test: PW < 300ms Duty Cycle < 2%. 



CM 
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D45E Series 



QOOI O.OI 0.1 1.0 10.0 20 

l c - COLLECTOR CURRENT- AMPERES 

FIG. 2 TYPICAL GAIN CHARACTERISTIC 



FIG. 3 TRANSIENT THERMAL IMPEDANCE 



FIG. 4 MAXIMUM PERMISSIBLE DC POWER DISSIPATION 
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D45E Series 



V BE -BASE TO EMITTER VOLTAGE-VOLTS 

FIG. 5 TYPICAL TRANSCONDUCTANCE CHARACTERISTICS 



o 1 1 i I i I I I i i — 

' 1.0 10 00 
V CE -COLLECTOR TO EMITTER VOLTAGE -VOLTS 


FIG. 6 SAFE REGION OF OPERATION 
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D45H Series 


File Number 2346 


Silicon P-N-P Transistors 

Complementary to the D44H Series 

For Switching and Linear Applications 


Features: 

■ Very low collector saturation voltage 

■ Excellent linearity 

■ Fast switching 

TERMINAL DESIGNATIONS 


D45H-series p-n-p power transisitors are designed for 
various specific and general purpose applications, such as: 
output and driver stages of amplifiers operating at frequen- 
cy from DC to greater than 1.0 MHz. series, shunt and 
switching regulators, and low and high frequency inverters/ 
converters. 



JEDEC TO-220AB 


MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D45H1, 2 

D45H4, 5 

D45H7, 8 

D45H10, 11 

UNITS 

Collector-Emitter Voltage 

v CEO 

-30 

-45 

-60 

-80 

Volts 

Collector-Emitter Voltage 

VCES 

-30 

-45 

-60 

-80 

Volts 

Emitter Base Voltage 

Vebo 

-5 

-5 

-5 

-5 

Volts 

Collector Current — Continuous 

ic 

-10 

-10 

-10 

-10 

A 

Peak! 1 ) 

■CM 

-20 

-20 

-20 

-20 


Base Current — Continuous 

•b 

-5 

-5 

-5 

-5 

A 

Total Power Dissipation @ Ta = 25°C 
@T C = 25°C 

Pd 

1.67 

50 

1.67 

50 

1.67 

50 

1.67 

50 

Watts 

Operating and Storage Junction 
Temperature Range 

Tj T s tg 

-55 to +150 

-55 to +150 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R 0JA 

75 

75 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R&JC 

2.5 

2.5 

2.5 

2.5 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Vs" from Case for 5 Seconds 

Tl 

+260 

+260 

+260 

+260 

°C 


(1) Pulse Test Pulse Width = 300ms Duty Cycle ^ 2%. 
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D45H Series 


ELECTRICAL CHARACTERISTICS (T c = 25° C) (unless otherwise specified) 

| CHARACTERISTIC | SYMBOL | MIN | TYP [ MAX [ UNIT | 


OFF CHARACTERISTICS 111 


Collector-Emitter Sustaining Voltage 

(l c = -100mA) 

D45H1, 2 
D45H4, 5 
D45H7, 8 
D45H10, 11 

VcEO(sus) 

-30 

-45 

-60 

-80 

1 1 1 1 

i i i i 

Volts 

Collector Cutoff Current 
(Vcb = Rated Vcbo) 


•CBO 





-10 


Emitter Cutoff Current 
(V EB = -5V) 


•ebo 


- 

-100 



SECOND BREAKDOWN 

| Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 4 

ON CHARACTERISTICS 01 


DC Current Gain 
(l C = -2A, V C E = “1V) 

(l C = -4A, V CE = -1V) 

D45H1, 4, 7, 10 
D45H2, 5, 8, 11 
D45H1, 4, 7, 10 
D45H2, 5, 8, 11 

hpE 

35 

60 

20 

40 

(Ill 

LI 1 1 


Collector-Emitter Saturation Voltage 
(I C = -8A, l B = -0.4A) 

D45H1, 4, 7, 10 

VcE(sat) 



-1.0 

Volts 

(Iq = -8A, l B = -0.8A) 

D45H2, 5,8,11 

— 

— 

-1.0 


Base-Emitter Saturation Voltage 
(I C = -8A, l B = -0.8A) 


VBE(sat) 

- 

- 

-1.5 

Volts 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
(V C B = -10V, f = 1M Hz ) 

CcBO 

- 

230 

- 

PF 

Current-Gain — Bandwidth Product 
(l c = -500mA, V C E = -10V) 

fT 


40 

- 

MHz 


SWITCHING CHARACTERISTICS 


| Resistive Load 






Delay Time + 

Rise Time 

* l C = -5A, I B1 = -0.5A 

td + t r 

- 

135 

- 

nS 

Storage Time 

IC = -5A, l B i =Ib2 = -0.5A 

*s 

— 

500 

— 

Fall Time 

tf 

— 

100 

- 


(1) Pulse Test PW = 300ms Duty Cycle ^ 2%. 
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D45H Series 



FIG. 1 TYPICAL GAIN CHARACTERISTICS 



FIG. 2 TYPICAL GAIN CHARACTERISTICS 



FIG. 3 MAXIMUM PERMISSIBLE DC 
POWER DISSIPATION 



FIG. 4 SAFE REGION OF OPERATION 



I c - COLLECTOR CURRENT- AMPERES 

FIG. 5 TYPICAL SATURATION 
VOLTAGE CHARACTERISTICS 



2-414 






File Number 2356 


D45VH Series 


Silicon P-N-P Transistors 

Complementary to the D44VH Series 


Features: 

■ Fast Switching t s < 500 ns resistive 
t f < 100 ns 

m Low VcE(saf) - t0V @*C = 8A TERMINAL DESIGNATIONS 


The D45VH-series of silicon p-n-p power transistors are 
especially designed for use in switching circuits such as 
switching regulators, high-frequency inverters/converters, 
and other applications where very fast switching times and 
low-saturation voltages are necessary. These devices are 
tested for parameters that relate directly to the design of 
high-power switching circuits. Switching times, saturation 
voltages, and leakage currents are specified at 100°C to 
provide information necessary for worst-case design. 


CM 



JEDEC TO-220AB 


MAXIMUM RATINGS (T A = 25° C) (unless otherwise specified) 


RATING 


D45VH1 

D45VH4 

D45VH7 

D45VH10 

euso 

Collector-Emitter Voltage 

VcEO(sus) 

-30 

-45 

-60 

-80 


Collector-Emitter Voltage 

VCEX 

-40 

-55 

-70 

-90 


Collector-Emitter Voltage 

VCEV 

-50 

-70 

-80 

-100 


Emitter Base Voltage 

Vebo 

-7 

-7 

-7 

-7 

Volts 

Collector Current — Continuous 

ic 

-15 

-15 

-15 

-15 

A 

Peak (1) 

•cm 

-20 

-20 

-20 

-20 


Base Current — Continuous 

Ib 

-5 

-5 

-5 

-5 

A 

Peak 1 ' 1 

Ibm 

-10 

-10 

-10 

-10 


Total Power Dissipation @ Tc = 25° C 

Pd 

83 

83 

83 

83 

Watts 

@Tc= 100°C 

Derate above 25° C 

33 

0.67 

33 

0.67 

33 

0.67 

33 

0.67 

W/°C 

Operating and Storage 

Junction Temperature Range 

Tj.Tstg 

-55 to +150 

-55 to +150 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Case 


1.5 

1.5 

1.5 

1.5 


Thermal Resistance, Junction to Ambient 

R&ja 

75 

75 

75 

75 


Maximum Lead Temperature for Soldering 
Purpose: Vs" from Case for 5 Seconds 

t l 

235 


235 

235 

°C 


(1) Pulse measurement condition PW<6.0 ms, see Figure 14. 
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D45VH Series 


ELECTRICAL CHARACTERISTICS (T c = 25° C) (unless otherwise specified) 

| CHARACTERISTICS | SYMBOL [ MIN | MAX | UNIT | 


OFF CHARACTERISTICS) 1 ) 


Collector-Emitter Sustaining Voltage* 1 ) (Iq =-100mAi, Ib = 0) 

D45VH1 

D45VH4 

D45VH7 

D45VH10 

VcEO(sus) 

-30 

-45 

-60 

-80 

1 1 1 1 

V 

Collector-Emitter Voltage* 2 ) 

VcEX 



V 

(l c =i-10A, Vclamp = Rated V CE X. T c = 100°C) 





D45VH1 


-40 

— 


D45VH4 


-55 

— 


D45VH7 


-70 

— 


D45VH10 


-90 

— 


Collector Cutoff Current 

•CEV 



/iA 

(Vcev = Rated Value, VeE(off) = 4.0V) 


— 



(V C EV = Rated Value, V B E(off) = 4.0V, T c = 100°C) 


— 


1 

Collector Cutoff Current 





(V CE = Rated V CE V. Rbe = 50 fl, T c = 100°C) 

o 

m 




Emitter Cutoff Current (V E b = -7 V, lc = 0) 


- 

-10 

aA 1 


SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 


SEE FIGURE 7 

Second Breakdown with Base Reverse Biased 

hhussshi 

SEE FIGURE 8 


ON CHARACTERISTICS 11 ) 


DC Current Gain 
(l c = -2 A, V CE = -1V) 

(l C = "4 A, V C E = -1V) 

hFE 

35 

20 

- 


Collector-Emitter Saturation Voltage 

VcE(sat) 



V 

()C = -8A, l B = -0.8A) 


— 

-1.0 


(lc = -8A, l B = -0.8A, T C = 100°C) 


— 

-1.1 


(l C = -15A, l B = -3.0A, T C = 100°C) 


— 

-1.5 


Base-Emitter Saturation Voltage 

VBE(sat) 



V 

(l C = -8A, l B = -0.8A) 


— 

-1.4 


(l C = -8A, l B = -0.8A, T C = 100°C) 


— 

-1.4 



DYNAMIC CHARACTERISTICS Typical 


Current-Gain — Bandwidth Product 
(l C = -0.1 A, V CE = -10V, f t est = 1 MHz) 

fT 

50 

MHz 

Output Capacitance 
(V C B = -10V, l E = 0, ftest = 1 MHz) 

Cob 

275 

PF 

SWITCHING CHARACTERISTICS 


Maximum 


| Resistive Load (See Figure 16 for Test Circuit) 

t c 

25° C 

100°C 

■H 

Delay Time 

Vcc = -20V, l c = -8A 

Ibi = lB2 = 0.8A 
t p = 25 yusec 

td 

50 

— 

HESS! 

Rise Time 

tr 

250 

— 


Storage Time 

ts 

500 

— 


Fall Time 

tf 

100 

— 

EH 

| Inductive Load, Clamped (See Figure 15 for Test Circuit) 




irai 

Storage Time 

V CC = -20V, l c = -8A 

ts 

500 

600 

HEHS3I 

Fall Time 

Vclamp = Rated Vcex 

tf 

300 

400 

HBIISI 


l B1 = - 0.8A, V BE (off) =5V 


Typical 

HI 

Storage Time 

L = 200 n h 

ts 

200 

320 

i^^^H 

Fall Time 

tf 

160 

180 

H 


(1) Pulse Duration = 300 fjsec, Duty Factor ^ 2%. 

(2) See Figure 15 for Test Circuit. 
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I c , COLLECTOR CURRENT, F a 


D45VH Series 


TYPICAL DC CHARACTERISTICS 



POWER 

TRANSISTORS 









D45VH Series 


SAFE OPERATING AREA 



-30 

-20 

t 

£“10 

k-8 

DC 

U-6 


V BE(0FF) =5V 
L = 200/u.h 
T C < 100° C 


V CEX (MAX) . 
D45VH1 - 
D45VH4 : 
D45VH7 
D45VH10 


:s: 


H 


7. FORWARD BIAS SOA 


-I -2 -3 -4 -6 -8 -10 -20 -40 "60 -00-100 

V CE (CLAMP , COLLECTOR TO EMITTER CLAMP VOLTAGE-VOLTS 

8. REVERSE BIAS SOA 


TYPICAL SWITCHING CHARACTERISTICS 



1000 
_ 800 
w 600 

Z 400 1 


? 200 







— 

— 






— 


















I s 







— 

s 





v / ' 

gs 

__ . — 






' 






— 

— T c =IOO°C 13 


/ 


To =25°C 1 





MPED INDUCTIVE LOAD “ 
c/io,Vbe(off) = 5v 
-20V,Vce(CLAMP)= - 

ED V CE X 




CLA 




lBI=I 




Vcc 

RAT 




L = 2 

JC 

4. 

O 

O 

L_ 




l 2 4 6 8 10 15 

I c , COLLECTOR CURRENT (AMPERES) 

10. CLAMPED INDUCTIVE SWITCHING TIME 




t, TIME (SEC.) 


11. SWITCHING TIME VARIATION WITH l B2 12 - TRANSIENT THERMAL RESPONSE 


2-418 









D45VH Series 




PULSE WIDTH, MSEC. 


13. POWER DERATING FACTOR 


14. MAXIMUM SINGLE PULSE 
COLLECTOR CURRENT 


CM 


TEST CIRCUITS 


+ 5V -V C c 



+ 5V -V cc 



RESISTIVE SWITCHING 


Rc 


= - Cf , NON-INDUCTIVE 
Ic 


Rb 


TRANSITION TIME 90% I B , 
TO 90% 1 02 LESS THAN 
10 N.S. 


15. INDUCTIVE SWITCHING AND V CE x 


16. RESISTIVE SWITCHING 


POWER 

TRANSISTORS 



D45VM Series 


File Number 2357 


Silicon P-N-P Transistors 

Complementary to the D44VM Series 


Features: 

■ Very Fast Switching t s < 500 ns resistive 

t f <75ns 

• Very low V CE {sat ),< 0.4V @i c = 4A 

■ High gain H FE >40@I C = 4A 


TERMINAL DESIGNATIONS 


The D45VM-series of silicon p-n-p power transistors are 
especially designed for use in switching circuits such as 
switching regulators, high-frequency inverters/converters, 
and other applications where very fast switching times and 
low-saturation voltages are necessary. These devices are 
tested for parameters that relate directly to the design of 
high-power switching circuits. Switching times, saturation 
voltages, and leakage currents are specified at 100°C to 
provide information necessary for worst-case design.. 



JEDEC TO-220AB 


MAXIMUM RATINGS (T A = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D45VM1 

D45VM4 

D45VM7 

D45VM10 

UNIT 

Collector-Emitter Voltage 

VcEO(sus) 

-30 

-45 

-60 

-80 

V 

Collector-Emitter Voltage 

VCEX 

-30 

-45 

-60 

-80 

V 

Collector-Emitter Voltage 

V CEV 

-50 

-70 

-80 

-100 

V 

Emitter Base Voltage 

Vebo 

-7 

V 

Collector Current — Continuous 
— Peak (1) 

•c 

>CM 

-8 

-20 

A 

Base Current — Continuous 
- Peak (1) 

•b 

*bm 

-2 

-5 

A 

Total Power Dissipation @ Tc = 25° C 
@T C = 100°C 

Derate above 25° C 

p D 

50 

20 

0.4 

Watts 

W/°C 

Operating and Storage Junction 

Temperature Range 

T J, TstG 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


CHARACTERISTICS 

SYMBOL 

MAX 

UNIT 

Thermal Resistance, Junction to Case 

Rtfjc 

2.5 

°c/w 

Thermal Resistance, Junction to Ambient 

P&JA 

74 

°c/w 

Maximum Lead Temperature for Soldering 

Purposes: 1/8" from Case for 5 Seconds 

Tl 

235 

°c 


(1) Pulse measurement condition PW ^ 6.0 ms. 
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D45VM Series 


ELECTRICAL CHARACTERISTICS (T c = 25° C) (unless otherwise specified) 

| CHARACTERISTICS | SYMBOL [ MIN J MAX [ UN1T~1 


OFF CHARACTERISTICS* 1 * 


Collector-Emitter Sustaining Voltage* 1 ) (Iq = -100mA, Ib = 0) 

VcEO(sus) 



V 

D45VM1 

-30 



D45VM4 


-45 

— 


D45VM7 


-60 

— 


D45VM10 


-80 

— 


Collector-Emitter Voltage* 2 ) 

VcEX 



V 

(Iq =-3A,Vclamp = Rated Vqex. Tc < 100°C) 




D45VM1 


-30 

— 


D45VM4 


-45 

— 


D45VM7 


-60 

— 


D45VM10 


-80 

— 


Collector Cutoff Current 

ICEV 



A A 

(Vcev = Rated Value, VeE(off) = 4.0V) 

— 

-10 

(Vcev = Rated Value, VeE(off) = 4.0V, Tc = 100° C) 


— 

-100 


Collector Cutoff Current 

*CER 


-100 

a*a 

(V C E = Rated V CE v. Rbe = 50 fl, T c = 100°C) 


Emitter Cutoff Current (Veb =!-7V p Ic = 0) 

Iebo 

- 

-10 

yUA 


SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 

Fbsoa 

SEE FIGURE 7 

Second Breakdown with Base Reverse Biased 

Rbsoa 

SEE FIGURE 8 


ON CHARACTERISTICS* 1 * 


DC Current Gain 

hFE 



— 

(l C = -4A, V C e = -IV) 

40 

— 


(I C = -6A, V CE = -1V) 


20 

— 


Collector-Emitter Saturation Voltage 

VcE(sat) 



V 

(Ic = -4A, l B = -0.2A) 

— 

-0.4 


(lC = -6A, l B = -0.3A) 


— 

-0.6 


(l C = -8A, l B = -0.8A, T C = 100°C) 


— 

-1.0 


Base-Emitter Saturation Voltage 

VBE(sat) 



V 

(lC = -4A, l B = -0.2A) 

— 

-1.2 


(lC = “4A, l B = -0.2A, T C = 100°C) 


— 

-1.2 



DYNAMIC CHARACTERISTICS Typical 


Current-Gain — Bandwidth Product 
(Ic = -0.1A, V C E = -10V, ftest = 1 MHz) 

fT 

50 

MHz 

Output Capacitance 
(V CB = -10V, l E = 0, ftest = 1 MHz) 

Cob 

70 

PF 


SWITCHING CHARACTERISTICS Maximum 


| Resistive Load (See Figure 16 for Test Circuit) 

T C 

25° C 

100°C 


Delay Time 

V C c = 30V, l c =-6A 

IbI = >B2 = 0.6A 
t p = 25 /j sec 

td 

30 

40 

nsec 

Rise Time 

tr 

250 

350 

nsec 

Storage Time 

ts 

500 

600 

nsec 

Fall Time 

tf 

75 

250 

nsec 

| Inductive Load, Clamped (See Figure 15 for Test Circuit) f 

Storage Time 

VCE(CLAMP) = 30V, J C = -6A 

ts 

500 

600 

nsec 

Fall Time 

•bi = l B 2 = 0.6A, V BE (OFF) = 5V 

tf 

70 

100 

nsec 


Typical | 

Storage Time 

L = 200 /ih 

ts 

340 

430 

nsec 

Fall Time 

tf 

40 

57 

nsec 


(1) Pulse Duration = 300 /jsec, Duty Factor ^ 2%. 

(2) See Figure 15 for Test Circuit. 
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C, CAPACITANCE - pf V CE( SAT) "VOLTS , h PEl DC CURRENT GAIN, TYPICAL 


D45VM Series 


TYPICAL DC CHARACTERISTICS 
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I c , COLLECTOR CURRENT-AMPERES 
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I B ,BASE CURRENT-AMPERES 


FIGURE 1. DC CURRENT GAIN 


FIGURE 2. COLLECTOR SATURATION REGION 



I c , COLLECTOR CURRENT - AMPERES 



0.1 0.2 0.4 0.6 0.8 1.0 2.0 4.0 6.0 8.0 10 

I c , COLLECTOR CURRENT-AMPERES 


FIGURE 3. V CE <SAT) VS. I c 


FIGURE 4. Vbe(SAT) VS. I c 



V R , REVERSE VOLTAGE-VOLTS 



0.4 .06 .08 .1 .2 .4 .6 .8 I 2 4 6 8 10 


I c ,C0LLECT0R CURRENT-AMPERES 


FIGURE 5. CAPACITANCE 
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FIGURE 6. SATURATION VOLTAGE 
TEMPERATURE COEFFICIENTS 



NORMALIZED SWITCHING TIME COLLECTOR CURRENT SWITCHING TIME-nSEC I c , COLLECTOR CURRENT-AMPERES 





RATIO I B |/I a2 


RATIO I B ,/I B2 


FIGURE 11. STORAGE TIME VARIATION WITH l B2 FIGURE 12. FALL TIME VARIATION WITH l B2 
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TRANSIENT THERMAL IMPEDANCE °C/W 


D45VM Series 



10-6 10-5 10-4 10-3 10-2 10-1 


t, -PULSE WIDTH-SECONDS 



T c , CASE TEMPERATURE, *C 


FIGURE 13. TRANSIENT THERMAL RESPONSE 


FIGURE 14. POWER DERATING FACTOR 


TEST CIRCUITS 


- v cc 


-Vcc 




RESISTIVE SWITCHING 

R c NON-INDUCTIVE 

J C 



TRANSITION TIME 90% I BI 
TO 90% I gj LESS THAN 
10 N.S. 


15. INDUCTIVE SWITCHING AND V CEX 


16. RESISTIVE SWITCHING 



File Number 2361 


D64DV5,6,7 

D64EV5,6,7 


50-Ampere N-P-N Darlington 
Power Transistors 


TERMINAL DESIGNATIONS 


Features: 

■ High speed t s < 5.0 psec., t r < 3.0 psec. 

■ High voltage: 400-500 Vqeq 

■ High gain: hpg 50 minimum @ 50 amperes, Iq 
m High current: 75 amperes, Iq (Peak) 


The D64DV and D64EV series of silicon n-p-n power 
Darlington transistors are designed for use in high-speed 
switching applications. These applications include off-line 
switching power supplies, PWM ac and dc motor controls, 
UPS systems, ultrasonic equipment, and other high-fre- 
quency power conversion equipment. 

These devices are supplied in the JEDEC TO-204AE her- 
metic steel package. 


D64DV D64EV 

DEVICE CIRCUIT 


MAXIMUM RATINGS (T A = 25° C) (unless otherwise specified) 


RATING 



D64DV6/EV6 

D64DV7/EV7 

UNITS 

Collector-Emitter Voltage 

VcEO 


450 

500 

Volts 

Collector-Base Voltage 

VcBO 

500 

600 

700 

Volts 

Emitter Base Voltage D64DV 

Vebo 

8 

8 

8 

Volts 

D64EV 

5 

5 

5 


Collector Current — Continuous 

•c 

50 

50 

50 

A 

Peak (Repetitive) 

ICM 

75 

75 

75 


Peak (Non-Repetitive) 

ICSM 

125 

125 

125 


Base Current — Continuous 

Ib 

10 

10 

10 

A 

Peak (Non-Repetitive) 

Ibm 

20 

20 

20 


Total Power Dissipation @ Tc = 25° C 

Pd 

180 

180 

180 

- . 1 

Watts 

Operating and Storage 

Junction Temperature Range 

Tj, TstG 

-65 to +150 

-65 to +150 

: 

-65 to +150 

°C 


c 

E (FLANGE) 




THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Case 

R&JC 

0.7 

0.7 

0.7 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: V&" from Case for 5 Seconds 

Tl 

300 

300 

300 

°C 
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D64DV5,6,7 

D64EV5,6,7 


ELECTRICAL CHARACTERISTICS (T c = 25° C) (unless otherwise specified) 


| CHARACTERISTIC 



TYP 



OFF CHARACTERISTICS 

Collector-Emitter Sustaining Voltage 

D64DV5/EV5 

VcEO(sus) 

KS 

— 

— 

Volts 

(IC=0.5A) 

D64DV6/EV6 

m®m 

— 

— 


(Vclamp = VcEO Rated) 

D64DV6/EV7 


Bl 

— 

— 


Collector Cutoff Current 

Tj = 25° C 

ICEV 

— 

— 

1.0 

mA 

(V C e = Rated Value, V B e = -1.5V) 

Tj = 150°C 

— 

— 

2.5 


Emitter Cutoff Current 


•ebo 





(V EB = 4.5V, l c = 0) 

D64DV 

— 

— 

350 

mA 

(V EB =1.5V, l c = 0) 

D64EV 


— 

— 

350 



SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 


FBSOA 


SEE FIGURE 23 


ON CHARACTERISTICS 


DC Current Gain 

h F E 





(l C = 75A, V CE = 5V) 

25 

60 

— 

— 

(l c = 50A, V CE = 5V) 


50 

135 

— 


(lc = 20 A, Vce = 5V) 


100 

250 

— 


Collector-Emitter Saturation Voltage 

VcE(sat) 





(Iq = 75A, Ib = 5A) 

— 

2.2 

3.0 

V 

(l c = 50A, l B = 4A) 


— 

1.7 

2.0 


/ 1 « — on A 1 — — OA\ 

V'U - «-«/-!, 1 ts - 


— 

1.15 

1 .5 


Base-Emitter Saturation Voltage 

VBE(sat) 





(l c = 75A, l B = 5A) 

— 

2.8 

3.5 

V 

(l c = 50A, l B = 4A) 


— 

2.45 

3.0 


dc = 20A, l B = 2A) 


— 

1.95 

2.5 



SWITCHING CHARACTERISTICS TYP. MAX. 


Resistive Load 



DV 

EV 

DV 

EV 

MS 

Delay Time 

V C c = 250V 
l C = 50A 

Ibi = 2.5A, Ib 2 = -5A 
t p = 50 pisec 

td 

— 

0.09 

0.09 

0.5 

Q.5 

Rise Time 

t r 

— 

0.5 

0.5 

1 

1 

Storage Time 

ts 

— 

2.55 

2 

5 

3 

Fall Time 

tf 

— 

1.4 

0.64 

3 

1 


EMITTER-COLLECTOR DIODE CHARACTERISTICS 


Power Dissipation 

Pd 

— 

— 

125 

Watts 

Forward Voltage (Ip = 25A) 

V F 

— 

1.95 

3.20 

Volts 

(l P = 50A) 

V F 

— 

2.60 

3.80 

Volts 

(l F = 50A, Tj = 150°C) 

V F 

— 

2.30 

3.50 

Volts 

Reverse Recovery Time 



3.85 

10.0 

jusec 

(Ip = 50A, di/dt = 25A/;usec, Rbie =0.25H) 

T rr 


Forward Turn-On Time 

Ton 


0.75 

1.5 


(l F = 100A, di/dt = 100A/psec) 


Msec 

Single Cycle Surge Current (60Hz) 

Ifsm 

- 

— 

150 

Amps 

Thermal Resistance 

R 0JC 

- 

— 

1.0 

° C/Watt 
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COLLECTOR- EMITTER SATURATION VOLTAGE (VOLTS) V CE , COLLECTOR-EMITTER VOLTAGE (VOLTS) H FE DC CURRENT GAIN 


D64DV5,6,7 

D64EV5,6,7 
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TRANSISTORS 






COLLECTOR CURRENT SWITCHING TIME ( M sec) COLLECTOR CURRENT SWITCHING TIME sec) V BE(SAT) , BASE-EMITTER SATURATION VOLTAGE (VOLTS) 



X c . COLLECTOR CURRENT (AMPERES) 

FIGURE 11. TURN-OFF TIME (RESISTIVE LOAD) 
(D64DV ONLY) 


Ic. COLLECTOR CURRENT (AMPERES) 

FIGURE 12. TURN-OFF TIME (RESISTIVE LOAD) 
(D64EV ONLY) 





.IZED STORAGE TIME It,) 


TYPICAL CHARACTERISTICS 


D64DV5,6,7 

D64EV5,6,7 


^7~TT 

I»,-I c /20_ 

I bi = I C /50 

r ■ 250V I 


I 8 |"Ic/50 

V cc - 230V , , 


5 t p * 50^, sec 
V BE ‘°V 


N R BE «OOOfi 

^R„«IOOft 


R BE =iooon © 
\R K *IOOft « 
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•lilr 








I c = 50A p- . 

I C =20A 

I c * 1 OA 






Tj * 25°C 

I c /Ib.= 20 

V BE =-5V 
CLAMPED IN 
L = lOO^ih 

V CE(CLAMPE 




1.0 1.5 

RATIO, I B ,/I BS 


FIGURE 19. FALL TIME VARIATION Wl 
(D64DV ONLY) 








I C E 20 A 

I c = IOA^ 

L 






Tj = 25°C 

I C /I B | = 20 

V be =- 5V 
CLAMPED INDl 
L = I00^.h 

V CE(CLAMP) = 2 












TRANSIENT THERMAL IMPEDANCE, °C/WATT 


TYPICAL CHARACTERISTICS 


D64DV5,6,7 

D64EV5,6,7 


MIL. LL1 

ill 

1111 

r SINGLE PULSE 


0.00001 

.000001 .00001 .0001 


01 .001 .01 .1 
PULSE WIDTH, TIME IN SECONDS 


FIGURE 25. TRANSIENT THERMAL RESPONSE 



20 40 60 80 100 120 140 l( 

T c ,CASE TEMPERATURE (°C) 

FIGURE 26. POWER DERATING 
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/ 

V 



-f-f 

l 



/;/ 
i 'LL 


"Tj = 25°C 
-Tj = IOO°C 
-Tj = I50°C 


V TM( INSTANTANEOUS FORWARD VOLTAGE (VOLTS) 

FIGURE 27. FORWARD CHARACTERISTICS 


( 1% DUTY CYCLE ) 

+ 5 V 

„o. 


?50R l ? oc L=I00m !>• 

(NON INDUCTIVE) ] f 


NOTE- JUMPER 

1 TO 2 (RESISTIVE) 

2 TO 3 (INDUCTIVE) r 


T ^ i 

+Ibi I 


DEVICE UNDER TEST 


FIGURE 28. 
SWITCHING TIME 
TEST CIRCUIT 


Rl FOR+I 0| = 2.5 AMPS (PK) 

R2 FOR -I Bj = 5 AMPS = I B2 (PK) 
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File Number 2363 


D72F5T1 , D72F5T2 


5-Ampere Silicon N-P-N 
Power Transistors 


Features: 

■ Low Vce (sat) 
m Fast switching speed 
m Complementary to D73F5T1,2 


The D72F5T1 and D72F5T2 silicon n-p-n power transistors 
are designed for high current switching applications. They 
are intended for use in circuits such as converters, inverters, 
and pulse-width-modulated regulators. 

The D72F5T1 is supplied in the JEDEC TO-251 package 
and the D72F5T2 is supplied in the JEDEC TO-252 surface- 
mount package. 


c 

TAB 


TERMINAL DESIGNATION 



TO-251AA 



TO-252AA 


MAXIMUM RATINGS (T A = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D72F5T1,2 

UNITS 

Collector-Emitter Voltage 

v CEO 

50 

Volts 

Collector-Base Voltage 

VCBO 

60 

Volts 

Emitter Base Voltage 

Vebo 

5 

Volts 

Collector Current — Continuous 

•c 

5 

A 

Base Current — Continuous 

Ib 

1 

A 

Total Power Dissipation @ Ta = 25°C 

Pd 

1.0 

Watts 

@ T c = 25° C 

20 


Operating and Storage 

Junction Temperature Range 

Tj, Tstg 

-55 to +150 

°C 


THERMAL CHARACTERISTICS m 


Maximum Lead Temperature for Soldering 




Purposes: Vs" from Case for 5 Seconds 

Tl 

260 

°C 


(1) See page 7-16 for thermal considerations. 
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D72F5T1 , D72F5T2 


ELECTRICAL CHARACTERISTICS (T A = 25° C) (unless otherwise specified) 





TYP 

■mu 

OFF CHARACTERISTICS 

Collector-Emitter Breakdown Voltage 
(l c = 10mA, l B = 0) 

V(BR)CEO 

50 

— 

— 

Volts 

Collector Cut-off Current 
(V CB = 50V, l E = 0) 

■CBO 

- 

— 

i 

mA 

Emitter Cutoff Current 
(V EB = 5V, I C = 0) 

Iebo 

- 

- 

i 

mA 


SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 


FBSOA 


SEE FIGURE 11 


ON CHARACTERISTICS 


DC Current Gain 
(lc=1A, V C E = 1V) 

(l C = 3A, Vce=1V) 

h F E 

hpE 

70 

30 

_ 

240 


Collector-Emitter Saturation Voltage 
(lc = 3A, l B = 0.15A) 

VcE(sat) 

— 

0.2 

0.4 

V 

Base-Emitter Saturation Voltage 
(lc = 3A, l B = 0.15A) 

VBE(sat) 

- 

0.9 

1.2 

Volts 


SWITCHING CHARACTERISTICS 


Turn-on Time 

V C c = 30V 

ton 

— 

0.1 

— 

MS 

Storage Time 

Ibi = ~Ib2 = 0.15A 

tstg 

— 

1.0 

— 


Fall Time 

Duty Cycle ^ 1% 

tf 

— 

0.1 

— 




FIG. 1 SWITCHING TIME TEST CIRCUIT 
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FIG. 2 STATIC CHARACTERISTICS 
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COLLECTOR POWER DISSIPATION 
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File Number 2364 


D72FY4D1 , D72FY4D2 


4-Ampere N-P-N Power 
Darlington Transistors 


Features: 

■ Operates from 1C without predriver 

■ /7fe Min. = 2000 

■ Complementary to D73FY4D1.2 


The D72FY4D1 and D72FY4D2 silicon n-p-n power Darling- 
ton transistors are designed for use in general-purpose 
amplifier and medium-speed switching circuits. The high 
gain of these devices makes it possible for them to be 
driven directly from integrated circuits. 

The D72FY4D1 is supplied in the JEDEC TO-251 package 
and the D72FY4D2 is supplied in the JEDEC TO-252 
surface-mount package. 


TERMINAL DESIGNATION 

r~ E 

D 

>-« 
D 

TOP VIEW 

TO-251AA 




TOP VIEW 


TO-252AA 


BASE O- 


< 


Schematic diagram 


MAXIMUM RATINGS (T A = 25°C) (unless otherwise specified) 


RATING 

SYMBOL 

D72FY4D1.2 

UNITS 

Collector-Emitter Voltage 

VcEO 

80 

Volts 

Collector-Base Voltage 

VCBO 

100 

Volts 

Emitter Base Voltage 

Vebo 

5 

Volts 

Collector Current — Continuous 

•c 

4 

A 

Base Current — Continuous 

>B 

-1 

A 

Total Power Dissipation @ T^ = 25° C 

Pd 

1.0 

Watts 

@ T c = 25° C 


15 


Operating and Storage 

Junction Temperature Range 

Tj, Tstg 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Maximum Lead Temperature for Soldering 




Purposes: Vs" from Case for 5 Seconds 

t l 

235 

°C 


(1) See page 7-16 for thermal considerations. 
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D72FY4D1, D72FY4D2 


ELECTRICAL CHARACTERISTICS (T A = 25°C) (unless otherwise specified) 


CHARACTERISTIC 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 1 

OFF CHARACTERISTICS 

Collector-Emitter Breakdown Voltage 
(l c = 10mA, l B = 0) 

V(BR)CEO 

80 

— 

— 

Volts 

Collector Cutoff Current 
(V CB = 100V, l E = 0) 

ICBO 

— 

— 

-20 

mA 

Emitter Cutoff Current 
(V EB = 5V, I C = 0) 

>EBO 

— 

— 


mA 


SECOND BREAKDOWN 

I Second Breakdown with Base Forward Biased I FBSOA | SEE FIGURE 10 


ON CHARACTERISTICS 


DC Current Gain 
(l C = 1A. V C e=2V) 

(l C = 3A, V CE =2V) 

h F E 

hFE 

2000 

1000 

_ 


— 

Collector-Emitter Saturation Voltage 
(l c = 3A, l B = 6mA) 

VcE(sat) 

— 

— 

1.5 

V 

Base-Emitter Saturation Voltage 
(l c = 3A, l B = 6mA) 

VBE(sat) 

— 

— 

2.0 

Volts 
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D72FY4D1 , D72FY4D2 



UJ 

fc 

2 







1— 



COMMON EMITTER 
*C 7i B = 500 



















rc = - 

55° C 




_ 







■ 

3 

25 


P 

■ 

■ 

■ 

■ 

■ 

■ 

1 

a 

— ' - 

a 

fl 

1 


1 ' 

■ 

1 

1 


bb 


■ 

■ 

■ 












Hi H 

HHH 


Bl 





■ 

■ 

■ 

1 



HR 







■ 

■ 

1 

Hi ■ 



Hi 




■ 


1 

1 

1 



_ 

□ 


0.2 0.5 1 3 5 

COLLECTOR CURRENT l c (A) 

FIG. 8 V B E(sat)-l C 



FIG. 9 Pc-Ta 


CM 



COLLECTOR-EMITTER VOLTAGE V CE (V) 

FIG. 10 SAFE OPERATING AREA 
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File Number 2367 


D73F5T1 , D73F5T2 


5-Ampere Silicon P-N-P 
Power Transistors 


Features: 

■ Low V C e (sat) 
m Fast switching speed 
m Complementary to D72F5T1,2 


The D73F5T1 and D73F5T2 silicon p-n-p power transistors 
are designed for high current switching applications. They 
are intended for use in circuits such as converters, inverters, 
and pulse-width-modulated regulators. 

The D73F5T1 is supplied in the JEDEC TO-251 package 
and the D73F5T2 is supplied in the JEDEC TO-252 surface- 
mount package. 


TERMINAL DESIGNATION 

r~ E 



TOP VIEW 

TO-251 AA 



TOP VIEW 


TO-252AA 


MAXIMUM RATINGS (T A = 25° C) (unless otherwise specified) 


r RATING ] 

SYMBOL 

D73F5T1.2 

UNITS 

Collector-Emitter Voltage 

VCEO 

-50 

Volts 

Collector-Base Voltage 

VCBO 

-60 

Volts 

Emitter Base Voltage 

Vebo 

-5 

Volts 

Collector Current — Continuous 

Ic 

-5 

A 

Base Current — Continuous 

>B 

-1 

A 

Total Power Dissipation @ Tc = 25° C 

Pd 

1.0 

Watts 

@ T c = 25° C 


20 


Operating and Storage 

Junction Temperature Range 

Tj, Tstg 

-55 to +150 

°C 


THERMAL CHARACTERISTICS (1) 


Maximum Lead Temperature for Soldering 




Purposes: Vs" from Case for 5 Seconds 

Tl 

235 

°C 


(1) See page 7-16 for thermal considerations. 
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D73F5T1, D73F5T2 


ELECTRICAL CHARACTERISTICS (T A = 25° C) (unless otherwise specified) 


CHARACTERISTIC 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 1 

OFF CHARACTERISTICS 

Collector-Emitter Breakdown Voltage 
(l c =10mA,l B = 0) 

V(BR)CEO 

-50 

- 

— 

Volts 

Collector Cutoff Current 

ICBO 



-1 

mA 

(V CB = 50V, l E = 0) 



Emitter Cutoff Current 

'EBO 



-1 

mA 

(V EB = 5V, l c = 0) 



SECOND BREAKDOWN 

| Second Breakdown with Base Forward Biased 

FBSOA 

SEE FIGURE 11 | 

ON CHARACTERISTICS 

DC Current Gain 

hFE 

70 

— 

240 


(lc = -1A, V CE = -1V) 





(lc = -3A, V CE = -1V) 

hFE 

30 

— 

— 


Collector-Emitter Saturation Voltage 






(l c - -3A, l B = -0.15A) 

VcE(sat) 

— 

-0.2 

-0.4 

V 

Base-Emitter Saturation Voltage 
(lc ■= -3A, Ib = -0.15A) 

VBE(sat) 

- 

-0.9 

-1.2 

Volts 


SWITCHING CHARACTERISTICS 


Turn-on Time 

V CC = -30V 

ton 

— 

0.1 

— 

MS 

Storage Time 

-l B1 = lB2 = 0.15A 

tstg 

— 

1.0 

— 


Fall Time 

Duty Cycle ^ 1% 

tf 

— 

0.1 

— 




FIG. 1 SWITCHING TIME TEST CIRCUIT 
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D73F5T1 , D73F5T2 



COLLECTOR CURRENT l c (A) 

FIG. 3 VcE-'C 


tr — 
O iu 



-2 -3 -4 -5 

COLLECTOR CURRENT I c (A) 

FIG. 4 VcE-IC 



0 -1 -2 -3 -4 -5 -6 -7 

COLLECTOR CURRENT l c (A) 


FIG. 5 Vce-IC 



- 0.03 - 0.1 - 0.3 - 0.5 -1 -3 -5 -10 

COLLECTOR CURRENT Iq (A) 


FIG. 6 hpE-IC 


« f 

U 

5 



COLLECTOR CURRENT l c (A) 



COLLECTOR CURRENT l c (A) 


FIG. 7 VcE(sat)-IC 


FIG. 8 VBE(sat) - 'C 
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LLECTOR CURRENT l c (A) 


D73F5T1, D73F5T2 



AMBIENT TEMPERATURE Ta (°C) 



COLLECTOR-EMITTER VOLTAGE V CE (V) 

FIG. 11 SAFE OPERATING AREA 
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File Number 2368 


D73FY4D1, D73FY4D2 


4-Ampere P-N-P Power 
Darlington Transistors 

Features: 

■ Operates from 1C without predriver 
m h FE Min. = 2000 
u Complementary to D72FY4D1 ,2 


The D73FY4D1 and D73FY4D2 silicon p-n-p power 
Darlington transistors are designed for use in general- 
purpose amplifier and medium-speed switching circuits. 
The high gain of these devices makes it possible for them to 
be driven directly from integrated circuits. 

The D73FY4D1 is supplied in the JEDEC TO-251 package 
and the D73FY4D2 is supplied in the JEDEC TO-252 surface- 
mount package. 


c 

TAB 


TERMINAL DESIGNATION 



TO-251AA 



TO-252AA 



Schematic diagram for all types. 


MAXIMUM RATINGS (T A = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D73FY4D1,2 

UNITS 

Collector-Emitter Voltage 

< 

o 

m 

O 

-80 

Volts 

Collector-Base Voltage 

v CBO 

-100 

Volts 

Emitter Base Voltage 

Vebo 

-5 

Volts 

Collector Current — Continuous 

ic 

-4 

A 

Base Current — Continuous 

•b 

-0.4 

A 

Total Power Dissipation @ T^ = 25° C 

Pd 

1.0 

Watts 

@ T c = 25° C 


15 


Operating and Storage 

Junction Temperature Range 

Tj, T S TG 

-55 to +150 

°C 


THERMAL CHARACTERISTICS (1) 


Maximum Lead Temperature for Soldering 




Purposes: Vs" from Case for 5 Seconds 

Tl 

235 

°C 


(1) See page 7-16 for thermal considerations. 
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D73FY4D1, D73FY4D2 


ELECTRICAL CHARACTERISTICS (T A = 25° C) (unless otherwise specified) 


CHARACTERISTIC | 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

OFF CHARACTERISTICS 

Collector-Emitter Breakdown Voltage 
(l c = -10mA, l B = 0) 

V(BR)CEO 

-80 



Volts 

Collector Cutoff Current 
(V CB = -100V, l E = 0) 

*CBO 

- 

~ 

-20 

mA 

Emitter Cutoff Current 
(V EB = "5V, l c = 0) 

*EBO 


— 

-2.5 

mA 

SECOND BREAKDOWN 

Second Breakdown with Base Forward Biased 

FBSOA 

SEE FIGURE 9 


ON CHARACTERISTICS 


DC Current Gain 
(l c = -1A, V CE = -2V) 

(l C = -3A, V CE = -2V) 

hFE 

hFE 

2000 

1000 




Collector-Emitter Saturation Voltage 
(lc = -3A, Ib = -6mA) 

VCE(sat) 

— 

— 

-1.5 

V 

Base-Emitter Saturation Voltage 
(lc = "3A, Ib = -6mA) 

VBE(sat) 

— 

— 

-2.0 

Volts 


SWITCHING CHARACTERISTICS 


Turn-on Time 

V C c = -30V 

ton 


0.15 

— 

juS 

Storage Time 

-1 B 1 = • B2 = 6mA 

tstg 



0.80 

— 


Fall Time 

Duty Cycle ^ 1% 

tf 

— 

0.40 

— 



OUTPUT 



FIG. 1 SWITCHING TIME TEST CIRCUIT 



COLLECTOR-EMITTER VOLTAGE V QE (V) 

FIG. 2 IC-VCE 
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COLLECTOR CURRENT l c (A) 



FIG. 3 Ic-Vi 




FIG. 6 hpE ' 













BASE-EMITTER SATURATION VOLTAGE 
v BE(sat) O') 


D73FY4D1, D73FY4D2 






AMBIENT TEMPERATURE Ta (°C) 

FIG. 9 Pc-Ta 


CM 



COLLECTOR-EMITTER VOLTAGE V CE (V) 

FIG. 10 SAFE OPERATING AREA 
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G E 1 001 5,1 6,20,21 ,22,23 


File Number 2374 


Silicon N-P-N Darlington 
Power Transistors 

TERMINAL DESIGNATIONS 


The GE10015, GE10016 and GE10020 thru GE10023 series 
of silicon n-p-n power Darlington transistors are designed 
for use in power switching applications requiring high- 
voltage capability and fast switching speeds. They are 
ideally suited for off-line switching power supplies, ac and 
dc motor controls, UPS systems, ultrasonic equipment, and 
other high-frequency power conversion equipment. 

These devices are supplied in the JEDEC TO-204AE her- 
metic steel package. 


c 

E (FLANGE) 



JEDEC T 0-204 AE 



MAXIMUM RATINGS (25° C) (unless otherwise specified) 


Voltages 

Symbol 

GE 

10015 

GE 

10016 

GE 

10020 

GE 

10021 

GE 

10022 

GE 

10023 

Units 

Collector Emitter 

VCEO(SUS) 

400 


200 


E29 

400 


Collector Emitter 

V CEV 

600 


300 

350 

450 

600 

Volts 

Emitter Base 

Vebo 

8.0 

n^n 

8.0 

8.0 

8.0 

8.0 

Volts 


Currents 


Collector Current (continuous) 

lc 


50 

60 

60 

40 


mum 

Collector Current (peak) 

•cm 

mm 

75 



60 

60 


Base Current (continuous) 

Ib 

10 

MEM 

20 

20 

20 

20 

Amps 

Base Current (peak) 

Ibm 

15 


30 

30 

30 

30 

Amps 


Power Dissipation 


Power Dissipation 

P d (T c = 25°C) 

250 

250 






Power Dissipation 

Pd(Tc=100°C) 

143 

143 

143 

143 

143 

143 

Watts 


Derate above 25° C 

1.43 

1.43 

1.43 

1.43 

1.43 

1.43 

W/°C 


Temperatures 


Storage and Junction 

T s tg and Tj 

-65 to 
+200 

-65 to 
+200 

-65 to 
+200 

-65 to 
+200 


-65 to 
+200 


Soldering 1 

TV 

+275 

+275 

+275 


+275 

+275 

WE3M 

Thermal Resistance 

Rfljc 

0.7 

0.7 

°- 7 i 


0.7 

0.7 

° C/Watt | 


1) Max. lead temperature for soldering purposes 1/8" from case for 5 seconds. 
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GE1 001 5,1 6,20,21 ,22,23 


DEVICE ELECTRICAL CHARACTERISTICS 

(Test conditions on next page ,Tq = 25°C except as noted) 


STATIC 

GE 

10015 

GE 

10016 

GE 

10020 

GE 

10021 

GE 

10022 

GE 

10023 

Units 

(1) VcEO(SUS) 

Min. 

400 

500 

200 

250 

350 

400 

Volts 

(2) ICEV 

Max. 

.25 

.25 

.25 

.25 

.25 

.25 

mA 

ICEVOC = 150°C) 

Max. 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

mA 

(3) Iebo 

Max. 

350 

350 

175 

175 

175 

175 

mA 

(4) l s /b 

See Figure 

13 

13 

14 

14 

15 

15 


(5) h FE 

Min. 

25 

25 

75 

75 

50 

50 



Max. 

— 

— 

1000 

1000 

600 

600 


(6) h F E 

Min. 

10 

10 

— 

— 

— 

— 



Max. 

— 

— 

— 

— 

— 

— 


(7) Vce(SAT) 

Max. 


2.2 

2.2 

2.2 


2.2 


(8) Vce(SAT) 


5 

5 

4 

4 

5 i 

5 


(9) VcE(SAT 

Max. 

2.5 

2.5 

2.4 

2.4 


2.5 

Volts 

(10) Vbe(SAT 

Max. 

2.75 

2.75 

3.00 

3.00 

2.5 

H2US 

Volts 

(11) VbE(SAT). (Tc = 100°C) 

Max. 



HESH 

3.5 

2.5 


Volts 

(12) DIODE Vp 




HSU 




MW 









HmHI 


DYNAMIC 


OUTPUT CAPACITANCE 

Typ. 

580 

580 

580 

580 

580 

580 

PF 

(Vcb = 19V, Ie = 0, fjEST = 1MHz) 

Max. 

750 

750 

750 

750 

750 

750 

PF 


SWITCHING 


(1) Resistive 

td 

Typ. 

Max. 

.09 

.30 

.09 

.30 

.095 

.20 

.095 

.20 

!o9 1 

.25 

.09 

.25 

MS 

MS 


t r 

Typ. 

.20 

.20 

.32 

.32 

.20 

.20 

MS 



Max. 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

MS 


Is 

Typ. 

1.45 

1.45 

1.50 

1.50 

1.45 

1.45 

MS 



Max. 

2.5 

2.5 

3.5 

3.5 

2.5 

2.5 

MS 


tf 

Typ. 

.25 

.25 

.30 

.30 

.25 

.25 

MS 



Max. 

1.0 

1.0 

.50 

.50 

.90 

.90 

MS 

(2) Inductive 

Is 

Typ. 

2.8 

2.8 

2.7 

2.7 

2.8 

2.8 

MS 

(T C = 100°C) 


Max. 

— 

— 

4.5 

4.5 

5.0 

5.0 

MS 


tf 

Typ. 

.21 


■EH 







Max. 

— 

■ ■ 

HuEH 

— 





tc 

Typ. 

.68 



■ESI 



MS 



Max. 

— 




KEH 


MS 

(3) Inductive 

ts 

Typ. 

1.6 






MS 

(T C = 25° C) 


Max. 

3.0 






MS 


tf 






■H 








hbh 

hbh 





tc 


■ 












HSH 

HHH 

MEM 

lilkSH 
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GE1 001 5,1 6,20,21 ,22,23 


TEST CONDITIONS 


STATIC 


SWITCHING 


(1) VcEO(SUS) 
l C = 100mA, 

VcLAMP = Vceo Rated 

APPLIES TO 

All 

(2) ICEV 

Vcev = Rated Valve, 

V B e = “1.5V 

APPLIES TO 

All 

(3) IebO 

Ieb = 2.0 Volts 

APPLIES TO 

All 

(4) l s /b 

SEE APPROPRIATE FORWARD BIAS SECOND 
BREAKDOWN FIGURE 

(5) h FE 

(a) | c = 10A,V C e = 5V 

(b) I C = 15A, V C e = 5V 

(c) l C = 20A, V C E = 5V 

APPLIES TO 
GE10022, 23 

G El 0020, 21 
GE10015, 16 

(6) npE 

l C = 40A, V C E = 5V 

APPLIES TO 
GE10015, 16 

(7) VcE(SAT) 

a) l c = 20A, l B = 1A 

b) l c = 30A, l B = 1.2A 

APPLIES TO 
GE10015, 16, 22, 23 
G El 0020, 21 

(8) VcE(SAT) 

(a) l c = 40A, V C e = 5V 

(b) l c = 50A, V C E = 10V 

(c) l c = 60A, V C e = 5V 

APPLIES TO 

G El 0022, 23 
GE10015, 16 

G El 0020, 21 

(9) VcE(SAT) 

(a) l C = 20A, l B = 1A 

(b) l C = 30A, l 0 = 1.2A 

APPLIES TO 
GE10015, 16, 22, 23 
G El 0020, 21 

(10) Vbe(SAT) 

(a) I C = 20A, l B = 1A 

(b) l C = 30A, l B = 1.2A 

APPLIES TO 
GE10015, 16, 22, 23 
G El 0020, 21 

(11) VbE(SAT) 

SAME AS (10) BUT T c = 

100°C 

(12) DIODE V F 

a) l F = 20A 

b) l F = 30A 

APPLIES TO 
GE10015, 16, 22, 23 
GE10020, 21 


(1) RESISTIVE 

t p = 50/iS, Duty Cycle < 2% 

a) V C c = 250V, l c = 20A, 

<B1 = 1A, lB2 = 4A 

b) V C C = 175V, l C = 30A, 
lB1 = 1A, Ib2 = 4A 


APPLIES TO 
GE10015, 16, 22, 23 
G El 0020, 21 


(2) INDUCTIVE APPLIES TO 

L = 100/Lih, l B i = 1A, l B 2 = 4A, T c = 100°C 

a) l C = 20 A, VcLAMP = 250V GE10015, 16, 22, 23 

b) l C = 30A, VcLAMP = 175V GE10020, 21 


(3) INDUCTIVE 

SAME AS (2), BUT T C = 25° C 


NOTE: See FIGURE 22 for Switching Time 
Test Circuit. 
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V BE(SAT)" BASE- EMITTER -VOl_TS V CE ( SAT )- COLLECTOR - EMITTER -VOLTS h FE - DC CURRENT GAIN 


GE1 001 5,1 6,20,21 ,22,23 


TYPICAL CHARACTERISTICS 



10 100 

I c -C0LLECT0R CURRENT GAIN-V CE = 5V 


FIGURE 1. DC CURRENT GAIN (V CE = 5V) 
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FIGURE 2. COLLECTOR SATURATION REGION 



CM 


FIGURE 3. V CE (sat) VS Ic 


FIGURE 4. V CE (SAT) VS l c 
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GEI00I5,I6,22,23 


10 100 

I c , COLLECTOR CURRENT- AMPERES 



I 100 

I c , COLLECTOR CURRENT- AMPERES 


FIGURE 5. V BE (SAT) VS l c 


FIGURE 6. V BE (SAT) VS l c 
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Tj * 25 C 
V CC *250V 
ior 20 
I b 2 -I c /25 
V be .- 5V 
tp» 50>iSEC 


Tj = 25°C 

v CE(CLAMP) = 250V 

Ibi = I C /20 
I b 2 =I c /5 
V B e=-5V 

m l l = 100 M h 


GE 10015,16,22,23 


10 100 
I c , COLLECTOR CURRENT- AMPERES 


FIGURE 9. RESISTIVE SWITCHING PERFORMANCE 


I 10 100 

I c , COLLECTOR CURRENT- AMPERES 

FIGURE 10. INDUCTIVE SWITCHING PERFORMANCE 
(CLAMPED) 


VcE(CLAMP) = 250V 

Ibi = Ic/30 

I B 2 = I C /25 

V BE s -5V 

n[ | L = IOOMh GEI0020.2I I | | | | | | | 

I 10 100 

I c , COLLECTOR CURRENT- AMPERES 

FIGURE 11. INDUCTIVE SWITCHING PERFORMANCE 
(CLAMPED) 


90% V CE(CLAMP) 


10% Vce(CLAMP)- 




FIGURE 12. INDUCTIVE SWITCHING TURN-OFF 
WAVEFORMS 









COLLECTOR CURRENT-AMPERES I c , COLLECTOR CURRENT- AMPERES _ I c , COLLECTOR CURRENT -AMPERES 


TYPICAL CHARACTERISTICS 


GE1 001 5,1 6,20,21 ,22,23 



V C E , COLLECTOR - EMITTER VOLTAGE - VOLTS 

FIGURE 17. REVERSE BIAS SAFE OPERATING AREA 


V CE , COLLECTOR - EMITTER VOLTAGE-VOLTS 

FIGURE 18. REVERSE BIAS SAFE OPERATING AREA 
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TRANSIENT THERMAL IMPEDANCE - C°/WATT 


GE 1 001 5, 1 6,20,21 ,22,23 


TYPICAL CHARACTERISTICS 



FIGURE 19. TRANSIENT THERMAL RESPONSE 



Tq-CASE TEMPERATURE -°C 

FIGURE 20. POWER DERATING 



1.0 2.0 30 4.0 5.0 

V TM , INSTANTANEOUS FORWARD VOLTAGE- VOLTS 


FIGURE 21. FORWARD CHARACTERISTICS 



FIGURE 22. 
SWITCHING TIME 
TEST CIRCUIT 
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File Number 1870 


MJ13090, MJ13091 


15- A Switch Max II Power Transistors TERMINAL DESIGNATIONS 


High-Voltage N-P-N Types for Off-Line Power Supplies 
and Other High-Voltage Switching Applications 


Features: 

■ Fast switching speed 

■ High-voltage ratings: 
Vcev = 650 V to 750 V 

■ Low VcE{sat) at lc = 15A 


Applications: 

a Off-line power supplies 
b High-voltage inverters 
b Switching regulators 


E (FLANGE) 



The RCA MJ13090 and MJ13091 SwitchMax II series of 
silicon n-p-n power transistors feature high-voltage capa- 
bility, fast switching speeds, and low saturation voltages, 
together with high safe-operating-area (SOA) ratings. They 
are specially designed for off-line power supplies, converter 
circuits, and pulse-width-modulated regulators. These 
high-voltage, high-speed transistors are tested for para- 


meters that are essential to the design of high-power 
switching circuits. Switching times, including inductive 
turn-offtime, and saturation voltages are specified at 100°C 
to provide information necessary for worst-case design. 

The MJ1 3090 and MJ13091 transistors are supplied in steel 
JEDEC TO-204AA hermetic packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

VcEV 

Vbe = -1.5 V 

Vceo 

Vebo 

Ic 

1cm 

!b 

Ibm 

Pr 

@ T c = 25° C 

@Tc = 100°C 

T c above 25° C, derate linearly 

Tatfl, Tj 

T l 

At distance > Vs in. (3.17 mm) from seating plane for 10 s max. 
R^c 


MJ13090 MJ13091 


GSO 750 V 

400 450 V 

6 V 

15 A 

. 20 A 

5 A 

10 A 

175 W 

100 W 

1 W/°C 

-G5 to *-200 °C 

275 °C 

1 °C/W 


CM 
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MJ13090, MJ13091 


ELECTRICAL CHARACTERISTICS at Tc = 2S°C unless otherwise noted 


CHARACTERISTIC 

LIMITS 

UNITS 

Min. 

Typ. 

Max. 

| OFF CHARACTERISTICS 1 | 

Collector-Emitter Sustaining Voltage 

MJ 13090 

Vceo(sus) 

400 

— 

— 

V dc 

[ lc = 100 mA, lo = 0 


MJ 13091 


450 

— 

— 


Collector Cutoff Current 


Icev 





Vcev = Rated Value, V B E(off) = 1.5 V dc 



— 

— 

0.5 

mAdc 

| Vcev = Rated Value, V BE (off) = 1.5 V dc, T c = 100°C 


— 

— 

2.5 


Collector Cutoff Current 


IcER 





Vce = Rated Vcev, Rbe 

= 50 O, T c =100 c 

C 




o 


Emitter Cutoff Current 


Iebo 





Veb = 6 V dc, lc = 0 








| SECOND BREAKDOWN | 

Second Breakdown Collector Current with Base Forward Biased ls/b | 

See Fig. 1 


RBSOA 

See Fig. 2 


Collector-Emitter Saturation Voltage 


VcE(sat) 





lc = 10 A dc, l B = 2 A dc 



— 

— 

1 


lc = 15 A dc, l B = 3 A dc 



— 

— 

3 

V dc 

lc= 10 A dc, l B = 2 A dc, T c = 100°C 



— 

— 

2 


Base-Emitter Saturation Voltage 


V BE (sat) 





lc= 10 A dc, l B = 2 A dc 



— 

— 

1.5 

W rJ ~ 

lc = 10 A dc, l B = 2 A dc, T c = 100° C 



— 

— 

1.5 


DC Current Gain 



hp E 





lc= 10 A dc, V CE = 3 V dc 







DYNAMIC CHARACTERISTICS | 

Output Capacitance 



Cob 



350 

pF 

Vcb = 10 V dc, l E = 0, W = 1 kHz 







SWITCHING CHARACTERISTICS 

Resistive Load 

Delay Time 

V cc = 250 V dc, lc = 10 A dc, 

td 

— 

0.03 

0.05 


Rise Time 

Ibi = 1.25 A dc, t p = 30 jjs , 

tr 

— 

0.13 

0.5 

A® 

Storage Time 

Duty Cycle<2%, V BE (off) = 5 V dc 

t. 

— 

0.55 

2.5 


Fall Time 



tf 

— 

0.1 

0.5 


Inductive Load, Clam| 

?ed ! 

Storage Time 



tsv 

— 

0.8 

3 


Fall Time 

lc(pk) = 10 A, 

Tj = 100°C 

tfi 

— 

0.15 

0.3 


Crossover Time 

Ibi = 1.25 A dc, 


tc 

— 

0.175 

0.4 

fits 

Storage Time 

V BE (off)=5Vdc, 


tsv 

— 

0.5 

— 

Fall Time 

VcE.pk) = 250 V 

Tj = 25° C 

tfi 

— 

0.1 

— 


Crossover Time 



tc 

— 

0.15 

— 



1 Pulse Test: Pulse Width = 300 fits, Duty Cycle < 2%. 
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I C COLLECTOR CURRENT (AMPS) 


MJ13090, MJ13091 



5.0 10 20 50 100 200 450 

V C E COLLECTOR-EMITTER VOLTAGE (VOLTS) 

92CS-40687 



100 200 300 400 500 600 700 800 

V C E COLLECTOR-EMITTER VOLTAGE (VOLTS) 

92CS-40689 


Fig. 1 - Maximum forward-bias safe-operating-areas 
for both types. 


Fig. 2 - Maximum reverse-bias safe-operating-areas 
for both types. 




0 40 80 120 160 200 

T C CASE TEMPERATURE (°C) 


Fig. 3 - Dissipation and ls/b derating curves for both types. 


Fig. 4 - Inductive switching measurements display. 
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MJ15001, MJ15002 


File Number 1093 


Complementary N-P-N/P-N-P Silicon 
Power Transistors 

Rugged Devices, Broadly Applicable For Industrial and 
Commerical Use 

Features: 

■ High-dissipation capability 

■ Low saturation voltages 

■ Maximum safe-area-of-operation curves 

■ fj = 2 MHz 

■ High gain at high current 

Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


The RCA-MJ15001 and MJ15002 are ballasted epitaxial- 
base silicon transistors featuring high gain at high current. 

The MJ15001 n-p-n transistor complements the MJ15002 
p-n-p transistor. These types are supplied in the JEDEC 
TO-204AA packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


V CBO 

V CEO 

Vebo 

Ic 

Ib 

Ie 

Pt 

At Tc<25°C 

At T c > 25° C 

Tstgi Tj 

Tl 

At distance < 1/32 in. (0.8 mm) from seating plane for 10 s max. 


MJ15001 

MJ15002 


140 

-140 

V 

140 

-140 

V 

5 

-5 

V 

15 

-15 

A 

5 

-5 

A 

20 

-20 

A 

200 

200 

W 


_ 1 .14 

W/°C 

-65 tn +200 

°c 


_ 230 

°c 
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MJ15001, MJ15002 


ELECTRICAL CHARACTERISTICS, at Case Temperature 
(Tq) = 25° C Unless Otherwise Specified 


CHARACTERISTICS 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

wxm 

MJ15001 

MJ 15002 

V CE 

LU 

CQ 

> 

m 

19 


Max. 

Min. 

Max. 

'CEX 

|Q| 

m 

■ 


Hj 

1 

- 

-1 

m A 

T c = 150°C 

140 

1.5 



- 

2 

- 

-2 

'CEO 

Iff! 



0 

— 

2.5 

— 

-2.5 

mA 

'ebo 


5 

0 


- 

■i 

- 


mA 

V C EO< sus ) a 



2 

0 

QO 

- 

-140 

— 

V 

h FE a 

2 


4 


E 

150 

25 

150 


Lil 

CO 

> 

2 


4 


- 

2 

— 

-2 

V 

VcE(sat) 



B 


- 

1 

_ 

-1 

V 

f T f = 0.5 MHz 

10 




2 

- 

2 

— 

MHz 

! S/b tP-ls 

40 

100 

■ 

■ 

■ 

5 

0.5 

■ 

-5 

-0.5 

■ 

A 

^ob 

v CB =iov 

f = 1 MHz 

■ 

■ 

1 

■ 

i 

1000 

■ 

1000 

PF 

R 0JC 

_ 


_ 


□ 

0.875 

- 

0.875 

°C/W 


a CAUTION: Sustaining voltage, Vq^qIsus), MUST NOT be measured on a curve tracer. See Figs. 1 1 & 12. 
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Fig. 1 - Maximum operating area for both types. 
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COLLECTOR-TO- EMITTER SATURATION VOLTAGE 



-U.Z -I -I.* -1.0 -2.2 -2.6 u t. «♦ O O IU 12 I** 

BASE-TO-EMITTER VOLTAGE (V BE )-V 92CS-30079 COLLECTOR CURRENT (X C )“A 92CS-30I47 

Fig. 8 - Typical transfer characteristics for MJ15002. Fig. 9 - Typical saturation voltage characteristics for MJ15001. 




PNP SHOWN* REVERSE POLARITY 
FOR NPN. 


92CS -30484 



Fig. 10- Typical saturation voltage characteristics for MJ15002. Fig. 11 - Circuit used to measure sustaining voltages Vceo(sus). 


COLLECTOR -TO- EMITTER VOLTAGE (Vce) V 



NOTE: The sustaining Voltages Vceq(sus), is 

acceptable when the trace falls to the left and below point "A". (For values 
of current and voltage, tee Electrical Characteristics. 

92CS- 30484 

Fig. 12 - Oscilloscope display for measurement of sustaining 
voltages. (Test circuit shown in Fig. 11). 
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MJ16010, MJ16012 


File Number 1839.1 


5-A SwitchMaX II Power Transistors 

High-Voltage N-P-N Types for Off-Line Power Supplies 
and Other High-Voltage Switching Applications 
Features: Applications: 

■ Fast switching speed ■ Off-line power supplies 

■ High-voltage ratings: ■ High-voltage inverters 

V CE v = 850 V u Switching regulators 

■ Low V CE (sat) at l c = 10 A 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 
(200 mil diameter pin isolation) 


MJI6010 

MJI6012 


The MJ 16010 and MJ 16012 SwitchMax II series of silicon 
n-p-n power transistors feature high voltage capability, fast 
switching speeds, and low saturation voltages, together with 
high safe-operating-area (SOA) ratings. They are specially 
designed for off-line power supplies, converter circuits, and 
pulse-width-modulated regulators. These high-voltage, high- 
speed transistors are tested for parameters that are essen- 
tial to the design of high-power switching circuits. Switching 


times, including inductive turn-off time, and saturation volt- 
ages are specified at 100°C to provide information neces- 
sary for worst-case design. 

The MJ 16010 and MJ16012 transistors are supplied in steel 
JEDEC TO-204AA hermetic packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


MJ16010 

MJ16012 


Vci.v 

V,u. = -1 .5 V 
Vcro 

V||!<> 

Ic(sat) 


I CM 


Ibm 

Pt 

@ T c = 25° C 

@T C = 100°C 

T c above 25° C, derate linearly 


At distance > 1/8" in. (3.17 mm) from 

seating plane for 10 s max 

T l 

At distance > 1/16" in. (1.58 mm) from 

seating plane for 10 s max 

P&jc 


_850 V 

450 V 

_ 6 V 

_ 10 A 

_ 15 A 

_ 20 A 

_ 10 A 

_ 15 A 

175 W 

100 W 

1 W/°C 

-65 to 200 °C 

°C 

235 °C 

1 °C/W 
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MJ16010, MJ16012 


MJ16010 


ELECTRICAL CHARACTERISTICS Oc = 25°C unless otherwise noted) 


Characteristrc 

Symbol | Min 

Typ 

Max 

Unit 

OFF CHARACTERISTICS (1) 

Collector-Emitter Sustaining Voltage 
(l C = 100 mA, Iq = 0) 

v CEO(sus) 

450 

— 

— 

Vdc 

Collector Cutoff Current 
(V C EV = 850 Vdc, V BE(off) = 1 -5 Vdc) 

(V C EV = 850 Vdc, V BE(off ) = 1 .5 Vdc, T C = 100°C) 

>CEV 

- 

- 

0.25 

1.5 

mAdc 

Collector Cutoff Current 
(V CE = 850 Vdc, R BE = 50 H, T C = 100°C) 

*CER 

— 

_ 

2.5 

mAdc 

Emitter Cutoff Current 
(V EB = 6.0 Vdc, l c = 0) 

'EBO 

— 

— 

1.0 

mAdc 


SECOND BREAKDOWN 


Second Breakdown Collector Current with Base Forward Biased 

>S/b 

See Figure 1 

Clamped Inductive SOA with Base Reverse Biased 

RBSOA 

See Figure 2 


ON CHARACTERISTICS (1) 


Collector-Emitter Saturation Voltage 
dC = 5.0 Adc, l B = 0.7 Adc) 

(l c = 10 Adc, l B = 1.3 Adc) 

(l C = 1 0 Adc, l B = 1 .3 Adc. T C = 1 00°C) 

v CE(sat) 


0.5 

1.0 

2.5 

3.0 

3.0 

Vdc 

Base-Emitter Saturation Voltage 

v BE(sat) 




Vdc 

(l c = 10 Adc, l B = 1.3 Adc) 


— 

1.0 

1.5 


(l C = 1 0 Adc, l B = 1.3 Adc, T C = 1 00°C) 


— 

— 

1.5 


DC Current Gain 

h FE 

5.0 

— 

— 

— 

(l C = 15 Adc, V CE = 5.0 Vdc) 







DYNAMIC CHARACTERISTICS 


Output Capacitance 

c ob 

— 

— 

400 

pF 

(V C B=10Vdc, l E = 0, f te st=10 kHz) 







SWITCHING CHARACTERISTICS 


Resistive Load | 

Delay Time 

(l C = 10 Adc, 

V C c = 250 Vdc, 

I B1 = 1.3 Adc, 

PW = 30 M s, 

Duty Cycle ^2.0%) 

(l B 2 = 2.6 Adc, 

r b = i.6 n) 

id 

- 

40 

- 

ns 

Rise Time 

tr 

— 

100 

— 

Storage Time 

is 

— 

1400 

— 

Fall Time 

tf 

— 

140 

— 

Storage Time 

( v BE(off) = 5.0 Vdc) 

Is 

— 

600 

— 

Fall Time 

tf 

— 

100 

— 

Inductive Load | 

Storage Time 

(l C = 10 Adc. 

I B1 = 1.3 Adc,. 
v B€(off) = 5.0 Vdc, 
v CE(pk) = 400 Vdc) 

(T C = 100°C) 

tsv 

- 

800 

1800 

ns 

Fall Time 

tfi 

— 

50 

200 

Crossover Time 

tc 

— 

100 

250 

Storage Time 

(T C = 150°C) 

tsv 

— 

860 

— 

Fall Time 

tfi 

— 

40 

— 

Crossover Time 

l c 

— 

80 

- 


(1 ) Pulse Test: Pulse Width = 300 *iS, Duty Cycle ^ 2.0%. 
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MJ16010, MJ16012 


MJ16012 


ELECTRICAL CHARACTERISTICS (T c = 25°C unless otherwise noted) 


| Characteristic 

Symbol 

Min 

Typ 

Max 

Unit 

OFF CHARACTERISTICS (1) 

Collector-Emitter Sustaining Voltage 
(IC= 100 mA, l B = 0) 

VcEO(sus) 

450 

— 

— 

Vdc 

Collector Cutoff Current 
( V CEV = 850 Vdc, VgE(off) = 1 .^Vdc) 

(VcEV = 850 Vdc, V B E(off) = 1 -5 Vdc, T C = 100°C) 

'CEV 

- 

- 

0.25 

1.5 

mAdc 

Collector Cutoff Current 
(V C E = 850 Vdc, R BE = 50 D, T C = 100°C) 

'CER 


— 

2.5 

mAdc 

Emitter Cutoff Current 
(V EB = 6.0 Vdc. I C = 0) 

>EBO 

i 

_ _ J 

— 

1.0 

mAdc 

SECOND BREAKDOWN 

Second Breakdown Collector Current with Base Forward Biased 

'S/b 

See Figure 1 

Clamped Inductive SOA with Base Reverse Biased 

RBSOA 

See Figure 2 


ON CHARACTERISTICS (1) 


Collector-Emitter Saturation Voltage 

0c = 5.0 Adc, l B = 0.5 Adc) 

(l C = 10 Adc. I B = 1.0 Adc) 

(l c = 10 Adc, l B = 1.0 Adc, T C = 100°C) 

v CE(sat) 


- 

2.5 

3.0 

3.0 

Vdc 

Base-Emitter Saturation Voltage 
(l c = 10 Adc, l B = 1.0 Adc) 

(IC =10 Adc, l B = 1 .0 Adc, T c = 1 00°C) 

v BE(sat) 

- 

- 

1.5 

1.5 

Vdc 

DC Current Gain 
(lc = 15 Adc, Vce - 5.0 Vdc) 

h FE 

70 


— 

— 


DYNAMIC CHARACTERISTICS 


Output Capacitance 

C 0 b 

— 

— 

400 

pF 

(V CB = 1 0 Vdc, l E = 0, ftest = 1 0 kHz) 







SWITCHING CHARACTERISTICS 


Resistive Load | 

Delay Time 

(l c = 10 Adc, 

V CC = 250 Vdc, 

I B1 = 1 .0 Adc, 

PW = 30 fxs, 

Duty Cycle ^2.0%) 

(l B 2 = 2.0 Adc. 

R B = 1.6 H) 

td 

- 

40 

— 

ns 

Rise Time 

tr 

— 

100 

— 

Storage Time 

ts 

— 

1400 

— 

Fall Time 

tf 

H 

140 

— 

Storage Time 

< v BE(off) = 5 0 Vdc ) 

Is 

— 

600 

— 

Fall Time 

tf 

— 

100 

— 

Inductive Load j 

Storage Time 

(l c = 10 Adc, 

I B1 = 1.0 Adc. 
v BE(off)= 5.0 Vdc, 
v CE(pk) = 400 Vdc ) 

(T C = 100°C) 

l sv 


800 

1500 

ns 

Fall Time 

tfi 

— 

50 

150 

Crossover Time 

tc 

— 

100 

200 

Storage Time 

(T C =150°C) 

tsv 

— 

860 

— 

Fall Time 

tfi 

— 

40 

— 

Crossover Time 

tc 

— 

80 

— 


(1) Pulse Test: Pulse Width = 300 ps. Duty Cycle ^ 2.0%. 
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MJE13004, MJE13005 


File Number 1840 


4- A ESwitchMaX 1 1 Power Transistors 


High-Voltage N-P-N Types for Off-Line Power Supplies 
and Other High-Voltage Switching Applications 


Features: 

■ Fast switching speed 
m High-voltage ratings: 

V CEV = 600 V to 700 V 

■ Low V CE (sat) at l c = 4A 


Applications: 

■ Off-line power supplies 
u High-voltage inverters 

■ Switching regulators 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The MJE13004 and MJE13005 SwitchMax II series of 
silicon n-p-n power transistors feature high-voltage capaoil- 
ity, fast switching speeds, and low saturation voltages, 
together with high safe-operating-area (SOA) ratings. They 
are specially designed for off-line power supplies, converter 
circuits, and pulse-width-modulated regulators. These high- 
voiiage, high-speed transistors are tested for parameters 


that are essential to the design of high-power switching cir- 
cuits. Switching times, including inductive turn-off time, 
saturation voltages are specified at 100°C to provide infor- 
mation necessary for worst-case design. 

These transistors are supplied in the JEDEC TO-220AB 
(VERSAWATT) plastic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


MJE13004 MJE13005 


VcEV 

v„, —1.5 V 

VcEO 

Vebo 

I c (sat) 


'cm 


'BM 

P T 

@ T c = 25° C 

(5) T c = 1 00° C 

T c above 25° C, derate linearly 

T”stg, "Pj 

TL 

At distance > 1/8" in. (3.17 mm) from 
seating plane for 10 s max 

R«c 


600 700 V 

300 400 V 

9 V 

4 A 

4 A 

8 A 

2 A 

4 A 

75 W 

45 W 

0.6 W/°C 

-65 to +150 °C 


_ 235 
1.67 


°C 

C/W 




MJE13004, MJE13005 


ELECTRICAL CHARACTERISTICS |Tq =25°C unless otherwise noted.) 


Characteristic 

Symbol 

Min 

Typ 

Max 

H 

♦OFF CHARACTERISTICS 

Collector-Emitter Sustaining Voltage 

v CEO(sus) 




Vdc 

(l C = 10 mA, l B = 0) MJE13004 


300 

- 

- 


MJE13005 


400 

- 

- 


Collector Cutoff Current 

'CEV 





(Vcev ~ Rated Value, V BE ( 0 ff) = 1 .5 Vdc) 


- 

- 

1 


(V C EV = Rated Value, V BE(off ) = 1.5 Vdc, T c = 100°C) 


- 

- 

5 


Emitter Cutoff Current 

•ebo 

_ 

_ 

1 


(V EB =9 Vdc, l c = 0) 







SECOND BREAKDOWN 


Second Breakdown Collector Current with base forward biased 

's/b 


See Figure 1 

Clamped Inductive SOA with Base Reverse Biased 

RBSOA 


See Figure 2 


*ON CHARACTERISTICS 


DC Current Gain 

(IC = 1 Adc, V C E = 5 Vdc) 

(IC = 2Adc, V C E = 5 Vdc) 

h F £ 

10 

8 

- 

60 

40 

' 

Collector-Emitter Saturation Voltage 

v CE(sat) 




Vdc 

(l C = 1 Adc, l B = 0.2 Adc) 


- 

0.2 

0.5 


(lC - 2 Adc, l B = 0.5 Adc) 


- 

0.3 

0.6 


(l C = 4 Adc, l B = 1 Adc) 


- 

0.7 

1 


(lC = 2 Adc, l B = 0.5 Adc, T C = 100°C) 


- 

- 

1 


Base-Emitter Saturation Voltage 


■ ■ 



Vdc 

(lC = 1 Adc, l B = 0.2 Adc) 



0.90 

1.2 


(l C = 2 Adc, l B = 0.5 Adc) 



0.95 

1.6 


(l C = 2 Adc, l B = 0.5 Adc, T c = 100°C) 



- 

1.5 



DYNAMIC CHARACTERISTICS 


Current-Gain — Bandwidth Product 

(l c = 500 mAdc. V C E = 10 Vdc, f = 1 MHz) 

it 

4 

- 

- 


Output Capacitance 

(Vq B - 10 Vdc, l E = 0, f = 0.1 MHz) 

c ob 

— 

200 

- 

pF 


SWITCHING CHARACTERISTICS 


Resistive Load 

Delay Time 

(V C C= 125 Vdc, l C = 2 A, 

* B 1 = *B2 = 0- 4 A, t p = 25 ms. 

Duty Cycle < 1%) 

Id 

- 

0.02 

0.1 

MS 

Rise Time 

tr 

- 

0.08 

0.7 

MS 

Storage T ime 

t S 

- 

1.90 

4 

MS 

Fall Time 

tf 

- 

0.16 

0.9 

MS 

Inductive Load, Clamped | 

Voltage Storage Time 

(l C = 2A, V damp = 300 Vdc, 

*B 1 = 0- 4 A, V B E ( off) = 5 Vdc, Tc = 100°C) 

fsv 

- 

1.60 

4 

MS 

Crossover Time 

tc 

- 

0.15 

0.9 

MS 

Fall Time 


- 

0.05 

- 

MS 


•Pulse Test: Pulse Width = 300 ms. Duty Cycle = 2%. 
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I c . COLLECTOR CURRENT (AMP) 


MJE13004, MJE13005 



5 7 10 20 30 50 70 100 200 300 400 500 

V CE , COLLECTOR-EMITTER VOLTAGE (VOLTS) 



0 100 200 300 400 500 600 700 BOO 


V CEV , COLLECTOR-EMITTER CLAMP VOLTAGE (VOLTS) 


Fig. 1 — Maximum forward-bias safe-operating-areas for 
both types. 


Fig. 2 — Maximum reverse-bias safc-opcrating-areas for 
both types. 



Tc. CASE TEMPERATURE (°C) 


Fig. 3 — Dissipation and l s/b derating curves for both types. 
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File Number 1841 


MJE13070, MJE13071 


5- A SwitchMsaC II Power Transistors 


High-Voltage N-P-N Types for Off-Line Power Supplies 
and Other High-Voltage Switching Applications 


Features: 

b Fast switching speed 
m High-voltage ratings: 

V CEV = 650 V to 750 V 
B Low V CE (sat) at l c = 5A 


Applications: 

B Off-line power supplies 
B High-voltage inverters 
a Switching regulators 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The MJE13070 and MJE13071 SwitchMax II series of 
silicon n-p-n power transistors feature high-voltage capabil- 
ity, fast switching speeds, and low saturation voltages, 
together with high safe-operating-area (SOA) ratings. They 
are specially designed for off-line power supplies, converter 
circuits, and pulse-width-modulated regulators. These high- 
voltage, high-speed transistors are tested for parameters 


that are essential to the design of high-power switching cir- 
cuits. Switching times, including inductive turn-off time, 
saturation voltages are specified at 100°C to provide infor- 
mation necessary for worst-case design. 

These transistors are supplied in the JEDEC TO-220AB 
(VERSAWATT) plastic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


MJE13070 MJE13071 


V C EV 

Vbe = -1.5 V 

Vceo 

Vebo 

Ic(sat) 


icM 


Ibm 

P T 

@ T c = 25° C 

@T C = 100°C 

T c above 25° C, derate linearly 

Tstg, Tj 

TL 

At distance > 1/8" in. (3.17 mm) from 
seating plane for 10 s max 

PflJC 


650 750 V 

400 450 V 

6 V 

5 A 

5 A 

8 A 

2 A 

4 A 

80 W 

32 W 

0.64 W/°C 

-65 to +150 °C 


_ 235 °C 

1.56 °C/W 
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MJE13070, MJE13071 


ELECTRICAL CHARACTERISTICS (Tq = 25°C unless otherwise noted) 


| Characteristic 

Symbol 

Min 

Typ 

Max 

Unit 

OFF CHARACTERISTICS (1 ) 

Collector-Emitter Sustaining Voltage 

v CE0(sus) 




Vdc 

0C= 100 mA, l B = 0) MJE13070 


400 

— 

— 


MJE13071 


450 

— 

— 


Collector Cutoff Current 

*CEV 




mAdc 

(Vcev = Rated Value, VgE(off) = 1 -5 Vdc) 


— 

— 

0.5 


(V C EV = Rated Value, V B E(off) = 1 -5 Vdc, T c = 1 00°C) 


— 

— 

2.5 


Collector Cutoff Current 

•CER 

— 

— 

3.0 

mAdc 

(V CE = Rated V CEV . RbE = 50 ft, T C = 1 00°C) 






Emitter Cutoff Current 

'EBO 

— 

— 

1.0 

mAdc 

(V EB - 6.0 Vdc. I C = 0) 







SECOND BREAKDOWN 


Second Breakdown Collector Current with Base Forward Biased 

•s/b 

See Figure 1 


Clamped Inductive SOA with Base Reverse Biased 

RBSOA 

See Figure 2 



ON CHARACTERISTICS (1) 


DC Current Gain 
(l C = 3.0Adc, V CE = 5.0 Vdc 

h FE 

8.0 

— 

— 

— 

Collector-Emitter Saturation Voltage 

v CE(sat) 




Vdc 

(l C = 3.0 Adc, l B = 0.6 Adc) 


— 

0.6 

1.0 


(l C = 5.0 Adc, l B = 1.0 Adc) 


— 

2.0 

3.0 


[\q ~ 3.0 Adc, ! 0 = 0.6 Adc, i q = 1 uu~L) 


- 

- 

2.0 


Base-Emitter Saturation Voltage 

v BE(sat) 




Vdc 

(l C = 3.0 Adc. I B = 0.6 Adc) 


— 

1.0 

1.5 


(l c --- 3.0 Adc. I B = 0.6 Adc, T c = 1 00°C) 


-- 

- 

1.5 



DYNAMIC CHARACTERISTICS 


Output Capacitance 

Cob 


— 

250 

pF 

(V CB 1 0 Vdc, l E = 0, f tes t =10 kHz) 







SWITCHING CHARACTERISTICS 


Resistive Load | 

Delay Time 

(V CC = 250 Vdc, l C = 3.0 Adc, 

I B 1 = 0.4 Adc, tp - 30 ft s, 

Duty Cycle ^2%. V BE ( 0 ff) = 5.0 Vdc) 

*d 

- 

0.03 

0.05 

AiS 

Rise Time 

tr 

— 

0.08 

0.40 

Storage Time 

ts 

— 

0.33 

1.50 

Fall Time 

tf 

— 

0.10 

0.50 


Inductive Load. Clamped 


Storage Time 

('C(pk) = 3.0 A, 

1 b 1 = 0.4 Adc, 
v BE(off) = 5.0 Vdc, 
v CE(pk)= 250 V) 

(Tj = 100°C) 

fsv 

— 

0.70 

2.0 

MS 

Crossover Time 

l c 

— 

0.08 

0.50 

Fall Time 

tfi 

— 

0.05 

0.30 

Storage Time 

(Tj - 25°C) 

fsv 

— 

0.40 

— 

Crossover Time 


— 

0.05 

— 

Fall Time 

tfl 

- 

0.03 

- 


(1 ) Pulse Test PW - 300 n s. Duty Cycle s$2% 
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MJE16002, MJE16004 


File Number 1842 


5- A SwitehMmCW Power Transistors 


High-Voltage N-P-N Types for Off-Line Power Supplies 
and Other High-Voltage Switching Applications 


Features: 

■ Fast switching speed 

■ High-voltage ratings: 
Vcbi = 850 V 

u Low V CE (sat) at l c = 3A 


Applications: 

■ Off-line power supplies 

■ High-voltage inverters 
u Switching regulators 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The MJ El 6002 and MJE16004 SwitchMax II series of 
silicon n-p-n power transistors feature high-voltage capabil- 
ity, fast switching speeds, and low saturation voltages, 
together with high safe-operating-area (SOA) ratings. They 
are specially designed for off-line power supplies, converter 
circuits, and pulse-width-modulated regulators. These high- 
voltage, high-speed transistors are tested for parameters 


that are essential to the design of high-power switching cir- 
cuits. Switching times, including inductive turn-off time, 
saturation voltages are specified at 100°C to provide infor- 
mation necessary for worst-case design. 

These transistors are supplied in the JEDEC TO-220AB 
(VERSAWATT) plastic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcLV 

V„ r - 

VcEO • 
Vebo • 

l c (sat) 
l c ... 
IcM • • 


'bm 

Pt 

@ T c = 25° C 

@ T c = 1 00° C 

T c above 25° C, derate linearly 


At distance > 1/8" in. (3.17 mm) from 
seating plane for 10 s max 

PtfJC 


MJE16002 

MJE16004 


850 V 

450 V 

6 V 

3 A 

5 A 

10 A 

4 A 

8 A 

80 W 

32 W 

0.64 W/°C 

-65 to +150 °C 

235 °C 

1.56 °C/W 
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MJE16002, MJE16004 


ELECTRICAL CHARACTERISTICS (T c = 25°C unless otherwise noted) 


Characteristic 

Symbol 

Min 

Typ 

Max 

Unit 


OFF CHARACTERISTICS (1) 


Collector-Emitter Sustaining Voltage 
(l C = 100 mA, l B = 0) 

v CE0(sus) 

450 

— 

— 

Vdc 

Collector Cutoff Current 

•CEV 




mAdc 

( V CEV = 850 Vdc * v BE(off) = 1 5 Vdc ) 


— 

— 

0.25 


(V C EV = 850 Vdc, V BE(off) = 1 .5 Vdc, T C = 1 00°C) 


— 

— 

1.5 


Collector Cutoff Current 

'CER 

— 

— 

2.5 

mAdc 

(V C e = 850 Vdc, R B e = 50 O. Tc = 100°C) 






Emitter Cutoff Current 

>EB0 

— 

— 

1.0 

mAdc 

(V EB = 6.0 Vdc', l C = 0) 







SECOND BREAKDOWN 


Second Breakdown Collector Current with Base Forward Biased 

>S/b 


See Figure 1 

Clamped Inductive SOA with Base Reverse Biased 

RBSOA 


See Figure 2 


ON CHARACTERISTICS (1) 


Collector-Emitter Saturation Voltage 


v CE(sat) 




Vdc 

(l c = 1.5 Adc, l B = 0.2 Adc) 

MJE16002 


— 

0.5 

1.0 


(l C =1-5 Adc, l B = 0.1 5 Adc) 

MJE 16004 


— 

0.5 

1.0 


dC= 3.0 Adc, l B = 0.4 Adc) 

MJE16002 


— 

1.2 

2.5 


(l C = 3.0 Adc. I B = 0.3 Adc) 

MJE16004 


— 

1.2 

2.5 


d C = 3.0 Adc, l B = 0.4 Adc. 







T C = 100°C) 

MJE16002 


— 

— 

2.5 


(l C = 3.0 Adc. I B = 0.3 Adc, 







T c = 100°C) 

MJE16004 


— 

- 

2.5 


Base-Emitter Saturation Voltage 


v BE(sat) 




Vdc 

dc = 3.0 Adc, l B = 0.4 Adc) 

MJE16002 


— 

1.0 

1 .5 


dC = 3.0 Adc, l B = 0.3 Adc) 

MJE16004 


— 

1.0 

1 .5 


(l C = 3.0 Adc, l B = 0.4 Adc, 







T C = 100°C) 

MJ El 6002 


— 


1 .5 


dC = 3.0 Adc, l B = 0.3 Adc, 







T c = 100°C) 

MJE 16004 


— 


1.5 


DC Current Gain 


h FE 




— 

dC = 5.0 Adc, Vce = 5.0 Vdc) 

MJE16002 


5.0 


— 



MJ El 6004 


7.0 

— 

— 



DYNAMIC CHARACTERISTICS 


Output Capacitance 

^ob 

— 

— 

200 

pF 

(V C B = 1 0 Vdc, l E = 0, ftest = 1 0 kHz) 







SWITCHING CHARACTERISTICS 


Resistive Load MJ El 6002 | 

Delay Time 

d C = 3.0 Adc, 

V C c = 2 50 Vdc, 

•b 1 = 0.4 Adc, 

PW = 30 fiS, 

Duty Cycle ^2.0%) 

(l B 2 " 0.8 Adc, 

R B2 = 8.0fi) 

id 

— 

40 

100 

ns 

Rise Time 

tr 

— 

00 

300 

Storage Time 

l s 

— 

900 

3000 


Fall Time 

tf 

— 

20 

300 

Storage Time 

( v BE(off) = 50 Vdc > 

ts 

— 

330 

— 

Fall Time 

tf 

- 

100 

— 

Resistive Load MJE16004 

Delay Time 

dc = 3.0 Adc, 

V C c = 250 Vdc. 

I B 1 = 0.3 Adc, 

PW = 30 n s. 

Duty Cycle ^2.0%) 

(lB2 = 0.6 Adc, 

R B 2 = 8 0 n) 

td 


40 

100 

ns 

Rise Time 

tr 

— 

110 

300 

Storage Time 

ts 

- 

750 

2700 

Fall Time 

tf 

— 

150 

350 

Storage Time 

(VBE(off)=5.0Vdc) 

t s 

— 

270 

— 

Fall Time 

tf 

— 

90 

— 


(1) Pulse Test: PW - 300 M s. Duty Cycle ^2%. 
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I C . COLLECTOR CURRENT (AMPS) 


MJE16002, MJE16004 


SWITCHING CHARACTERISTICS (continued) 


| Characteristics 

Symbol 

Min 

Typ 

Max 

Unit 

| Inductive Load MJ El 6002 | 

Storage Time 

(l c = 3.0 Adc, 
l B i = 0.4 Adc, 
v BE(off)= 5.0 Vdc, 
v CE(pk) = 400 Vdc > 

(Tj = 100°C) 

tsv 

— 

660 

. 1600 

ns 

Fall Time 

tfi 

— 

50 

200 

Crossover Time 

t C 

— 

80 

250 

Storage Time 

(Tj = 1 50°C) 

tsv 

— 

690 

— 

Fall Time 

tfi 

— 

50 

— 

Crossover Time 

l c 

— 

90 

- 

Inductive Load MJE16004 

Storage Time 

(l C = 3.0 Adc. 

1(31 = 0.3 Adc, 

v BE(off)= 5 0 Vdc, 

v CE(pk) = 400 Vc| c) 

(Tj = 1 00°C) 

tsv 

— 

530 

1300 

ns 

Fall Time 

tfi 

— 

40 

150 

Crossover Time 

tc 

— 

80 

200 

Storage Time 

(Tj = 1 50°C) 

tsv 

— 

600 

— 

Fall Time 

tfi 

— 

40 

— 

Crossover Time 

tc 

— 

80 

- 


(1 ) Pulse Test: PW - 300 M s, Duty Cycle ^2%. 



Fig. 1 — Maximum forward-bias safe-operating-areas for 
both typos. 



VCE(pk). P^K COLLECTOR-EMITTER VOLTAGE (VOLTS) 


Fig. 2 — Maximum reverse-bias safe-operating-areas for 
both types. 



T C , CASE TEMPERATURE (°C) 

Fig. 3 — Dissipation and U derating curves for both types. 
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RCA3773, MJ15003, RCA8638C, RCA8638D, RCA8638E 


File Number 1060 


Silicon N-P-N Epitaxial-Base 
High Power Transistors 

Rugged Devices, Broadly Applicable For Industrial and 
Commerical Use 

Features: 

■ High-dissipation capability 

■ Low saturation voltages 

■ Maximum safe-area-of-operation curves 
• fr = 2 MHz 

■ High gain at high current 

Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


Tho RCA3773, MJ15003, RCA8638C, RCA8638D, and 
RCA8638E are ballasted epitaxial-base silicon n-p-n 
transistors featuring high gain at high current. They may be 
used as complements to the p-n-p types 2N6609, M J1 5004, 
RCA9116C, RCA9116D, and RCA9116E, respectively. 

They differ in voltage ratings and in the currents at which 
the parameters are controlled. All are supplied in the steel 
JEDEC TO-204AA packages. 


MAXIMUM RATINGS, Absolute-Maximum Values : 



RCA3773 

MJ15003 

RCA8638C 

RCA8638D 

RCA8638E 


VcBO 

Vcex(sus) 

160 

140 

140 

120 

100 

V 

Vbe = -1.5 V; R be = 100 O 

Vcer(sus) 

160 

— 

— 

— 

— 

V 

Rbe = ioo n 

150 

150 

150 

130 

110 

V 

Vceo(sus) 

140 

140 

140 

120 

100 

V 

Vebo 

7 



R 


V 

Ic 



?n 



A 

Is 



R 



A 

Pt 







AtT c <25°C 

150 

250 

200 

200 

200 

W 

At Tc > 25° C Derate Linearly 

0.857 

1.43 


1 14 


w/°c 

Tata, Tj 


-65 to +200 . 



°c 


At distance > 1/32 in. (0.8 mm) from 

seating plane for 10 s max 230 °C 


CM 
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RCA3773, MJ15003, RCA8638C, RCA8638D, RCA8638E 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25° C Unless Otherwise 
Specified 



See page 3 for footnotes. 
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RCA3773, MJ15003, RCA8638C, RCA8638D, RCA8638E 


ELECTRICAL CHARACTERISTICS , at Case Temperature (T c ) = 25° C 
Unless Otherwise Specified (Cont'd) 


— 

TEST CONDITIONS 














1 IMITS 







CUR- 









VUL 1 Auk 


1 


1 




CHARAC- 

Vdc 

RENT 

RCA8638C 

RCA8638D 

RCA8638E 

UNITS 

TERISTIC 



A dc 










m 

Min. 

Max. 

Min. 

Max. 

Min. | 

Max. 


|ggg 


■ 

gag 


H 

Mig 

mm 

■ 

mm 



BIB 

1 

BhB 

H 

1 

1 1 


| 

I 


bhhh 

BfiCT 



mm 



tesH 

■ 

HI 


'CEX 

140 

KM 


mm 

mmmgm 

H 


H 

iriH 


120 

B 


1 

81 

1 

B 

1 

1 



KM 

1.5 

■ 

g 

5 

g 

n 

■ 

g 




1.5 



- 


mm 

■ 


mA 

'CEO 





■B 


H 

mm 

■ 


l B = o 





Hi 


HI 

1 

1 


'ebo 

- 

5 


- 

1 

- 

1 

- 

1 


hFE 

2 

■| 

■ 

WB 

150 

25 

150 

- 

- 


2 



B 

- 

- 

- 

10 

100 



2 


31 

^H 

- 

10 

- 

- 

- 


v CER (sus,b 

■ 

■ 

^j|^| 


B 

130 

B 

no 

B 


r B e ^ 1 uuiz 


■ 








0.2 


- 

120 

- 


_ 1 


v EBO 

| 



H 


5 

| 


g 


1 E = 1 mA 











V BE 

2 


7.5C 

- 

- 

H 

- 


3 



2 


5 C 

- 

2 

H 

2 

- 

- 


V CE (sat) 


1 

■ 



■ 

■ 

m 

m 


1 B = 0.75A 




- 

- 




1 


= 0.5A 


1 

■O 

- 

1 


| 

1 

1 


’S/b 



■ 



H 

■ 


g 


t p = 1 s 

35 


H 

5.71 

- 



- 



nonrep. 

25 

1 


- 

- 

hH 


8 

n 


|hf e l 

10 



4 


■ 

g 

m 

g 


f = 0.5 MHz 






■i 


ggi 

h 




2 

- 

2 

- 

2 

- 

MHz 

^ob 

f = 0.1 MHz 

10 a 



- 


- 

500 

- 

500 

pF 

R 0JC 

10 


10 

- 

0.875 

- 

0.875 

- 

0.875 

°c/w 


a V cb b CAUTION: Sustaining voltages V CEX^ SUS ^' ^CER^ sus ^' and C P u,secb pulse duration = 300 ms, 

V CEO^ sus ^ MUST N0T be measured on a curve tracer. See duty factor = 1 .8%. 

Figs. 8 and 9. d Measured at I ^ = —0.1 mA. 
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RCA3773, MJ15003, RCA8638C, RCA8638D, RCA8638E 












COLLECTOR CURRENT 


RCA3773, MJ15003, RCA8638C, RCA8638D, RCA8638E 


1 

ii :::::::::::::::: • : 

iiiiilii 

mnmmm 

bbct;»sss»»| 

tr:'; : „ 

:::: 

I 


::::::::: 

::::::::: 

::::::::: 

HiHHii 

1 

ibMm— 

::::::::: 

::::::::: 

::::::::: 

::::::::: 

::::::::: 

::::::::: 


0.2 0.6 I 1.4 1.8 2.2 2.6 

BASE-TO- EMITTER VOLTAGE (V BE 1-V 92CS-30I49 



Fig. 6 - Typical transfer characteristics for all types. 


Fig. 7 - Typical saturated-switching times for all types. 


27a, 2W 



Vceo( su s > 0 


L * 21 mH FOR VcEO^wO 
AND V CER (sus) 

L= 7mH FORVcex(sus) 
R « 100 fl 


92CS-30I50 


Fig. 8 - Circuit used to measure sustaining voltages Veto (sus), 
Vcbr (sus), and Vcex(sus) for all types. 


CM 



COLLECTOR-TO-EMITTER VOLTAGE (Vqe) — V 


NOTE: The sustaining Voltages Vc E (j(* us L ^CER( sus ) or > ^CEX(* U *) Qre 
acceptable when the trace falls to the right and above point “A”. (For values 
of current and voltage, see Electrical Characteristics. 

92CS-I5224RI 



Fig. 9 - Oscilloscope display for measurement of sustaining 
voltages. {Test circuit shown in Fig. 8). 


Fig. 10 - Oscilloscope display for measurement of switching times 
for all types. 
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File Number 1205 


RCA6340, RCA6341 


25-A Silicon N-P-N Power Transistors 

N-P-N Types for Power Supplies and Other High Voltage 
Switching Applications 

Features: 

■ Fast switching speed 

■ Low Vce {sat) 

■ Steel hermetic TO-204AA package 


RCA6340 and RCA6341 silicon n-p-n power transistors 
which feature fast switching speeds, low saturation voltage, 
and high safe-operating-area (SOA) ratings. They are 
specially designed for converters, inverters, pusle-width- 
modulated regulators and a varioty of power switching 
circuits. 

These high-current, high-speed transistors are 1 00-percent 
tested for parameters that are essontiai to the design of 
high-power switching circuits. 

The RCA6340 and RCA6341 transistors are supplied in steel 
JEDEC TO-204AA hermetic packages. 

These types are similar to the 2N6340 and 2N6341 except 
for the Cobo, h F E measured at lc of 0.5A, and Ibi . Ib2 
conditions for switching times. 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


MAXIMUM RATINGS, Absolute Maximum Values: 


VCBO 

VCEO 

Vebo 

Ic 

ICM 

IB 

PT 

Tc up to 25° C 

Tc above 25° C, derate linearly 

Tstg, TJ 

Tl 

At distance > 1/16 in. (1.58 mm) from 
seating Diane for 10 s max 


RCA6340 


RCA6341 


160 


180 

V 

140 


•«50 

V 


3 


V 


25 


A 


50 


A 


10 


A 


200 W 

1.143 W/°C 

-65 to 200 °C 


235 °C 
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RCA6340, RCA6341 

ELECTRICAL CHARACTERISTICS, at Cate Temperature Tc = 25° C Unless Otherwise Specified 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

VOLTAGE 

CURRENT 











RCA6340 

RCA6341 


Vdc 

Adc 







VCE 

Vbe 

Ic 

IB 

Min. 

Max. 





150 

-1.5 



8B9I 


MiMB 



ICEV 

150 

-1.5 

H 

H 



■ 

10 

fjA 


140 

-1.5 






■ ■ 


Tc = 150°C 

150 

-1.5 

H 

HI 

H 

. 

HI 

H 

mA 


160° 

HSUS 




10 




ICBO 

180 c 

1 

II 

HI 

HI 

— 

H 

10 

M 

Iebo 

— 

-6 

0 

— 

— 


— 



VCEO(SUS) b 

— 

— 

0.05a 

0 


— 

150 

— 

V 


2 

mm 


1 



30 

— 

■ ■ 

hFE 

2 

H 


B 



30 

120 



2 






12 

— 


Vbe 

2 

— 

10 a 

— 

— 

1.8 

— 

1.8 


VoE(sat) 

H 

ii 

10a 

1 


1.8 






25 a 

2.5 


2.5 




VcE(sat) 

H 

■ 

□ 

1 

B 








2.5 






Is/b 


— 

11.1 

— 

1 

— 

1 

— 

s 

hfo f = 5 MHz 

10 

— 

1 

— 

8 

— 

8 

— 


fr 

10 

— 

1 

— 

40 

— 

40 

— 


Cobo f = 0.1 MHz 


— 

— 

— 

— 

600 

— 



trd 

— 

-6 

10 

0.5 

— 

0.3 

— 

0.3 


tsd 

— 

-6 

10 


— 

2.0 

— 

2.0 

fJS 

tfd 

— 

-6 

10 

0.5® 

— 

0.25 

— 

0.25 


R*jc 

10 

— 

5 

— 

— 


— 


°C/W 


a Pulsed; pulse duration = 300 //s, duty factory < 2%. 

b CAUTION: The sustaining voltage Vceo(sus) MUST NOT be measured on a curve tracer. 
c Vcb value, 
d Vcc = 80 V, t P = 10A/s. 

e lB1 = -|B2. 
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488 2 4 6 8,^ 2 46 

10 100 

C0LLECT0R-T0-EMITTER VOLTAGE (V CE )-V 

92CM-32I50 


Fig. 1 - Maximum operating areas for both types. 




Fig. 2 - Dissipation and ls,t> derating curves for both types. Fig. 3 - Typical thermal-response characteristic for both types. 




Fig. 4 - Typical dc beta characteristics for both types. 


Fig. 5 - Typical collector-to-emitter saturation voltage 
characteristics for both types. 










RISE, STORAGE, AND FALL TIMES (t, 


RCA6340, RCA6341 


gPBll 

■■ 

i 

II 

■ 

H 

IH 

a 

1 

1 



§p 

i 


a 

3 

IB 

s 

s 

i 

i 



8 

i 

a 


1 

1 


a 

1 


II 


1 

II 


a 


CASE TEMPERATURE (T C ) = 25*C 


COLLECTOR -TO- EMITTER VOLTAGE ( V CE ) ■ 10 V 
FREQUENCY = 5 MH 



COLLECTOR CURRENT (I C ) — A g2CS _ 


COLLECTOR CURRENT (I c ) — A 92CS-3I435 


Fig. 6 - Typical base-to-emitter saturation voltage characteristic Fig. 7 - Typical small-signal forward-current transfer ratio 
for both types. characteristic for both types {f= 5 MHz). 



14 16 18 20 

COLLECTOR -TO -EMITTER VOLTAGE (V CE ) — V 92 CS-3I456 


CASE TEMPERATURE (Tr)*2! 

>°c 



IB-XC/ 

0 .... 




Xb, 3 Xb z 

> 

o 

co 

o 


























_ 











tr_ 




— 



f - 





COLLECTOR CURR ENT{ X c )~ A 


Fig. 8 - Typical output characteristics for both types. 


Fig. 9 - Typical saturated-switching-time characteristics as a 
function of collector current for both typos. 


-CASE TEMPERATURE (T C )*I25°C 
I B *I C /I0 

iB.-lBo V CC “80V 


0 5 10 15 20 25 30 35 

COLLECTOR CURRENT (I C ) — A 92CS-SI460 


- 

- 

CASE TEMPERATURE (Tq) ■ 
FREQUENCY (f ) »0I MHz 

25®C 

























































X 

















10 100 400 

COLLECTOR -TO -BASE VOLTAGE (V C B>— V OR 

EMITTER -TO -BASE VOLTAGE (V EB )— V 92C S-3I459 


Fig. 10- Typical saturated-switching-time characteristics at T c = Fig. 11 - Typical common-base input (C ib o) or output ( C obo ) 
125 0 C as a function of collector current for both types. capacitance characteristic for both types. 
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RCA6340, RCA6341 


V C C 



Fig. 12 - Switching-time test circuit. 



Fig. 13 - Phase relationship between input current and output 
current showing reference points for specification of 
switching times. 
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MJ15022, MJ15024 


File Number 1293.1 


Silicon N-P-N Epitaxial-Base 
High-Power Transistors 

Rugged Devices, Broadly Applicable 
For Industrial and Commercial Use 

Features: 

■ High dissipation capability 

m Maximum safe-area-of-operation curves 

■ High voltage 

■ High gain at high current 

Applications: 

■ High-fidelity amplifiers 

■ Series and shunt regulators 

■ Linear/ power amplifiers 


TERMINAL DESIGNATIONS 


c 



JEDEC TO-204AA 


The MJ 15022 and MJ 15024 are ballasted multiple-epitaxial 
silicon n-p-n transistors featuring high gain at high current 
and high voltage. They differ from each other in voltage rat- 
ings, safe-operating-area (SOA) ratings, and the currents at 
which the parameters are controlled. 

All these types are supplied in the JEDEC TO-204AA steel 
hermetic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

Vcbo 

Vcer(sus) Rbe = 100 Q 

Vceo(SUS) 

Vebo 

Jc 

I CM 

Ib 

Pt 

At T c < 25° C 

At T c > 25° C Derate linearly 

Tstoi Tj 

Tl 

At distance > 1/32 in. (0.8 mm) from 

seating plane for 10 s max 


MJ15024 MJ15022 


400 350 V 

275 225 V 

250 200 V 

5 V 

16 A 

30 A 

5 A 

250 W 

1.43 W/°C 

-65 to 200 °C 

230 °C 
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MJ15022, MJ15024 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tc)=25°C 
Unless Otherwise Specified 



TEST CONDITIONS 

LIMITS 





CUR- 


1 




CHARAC- 

VOLTAGE 

RENT 

MJ15024 

MJ15022 

UNITS 

TERISTIC 

Vdc 

Adc 






< 

O 

m 

vbe 

ic 

Min. 

Max. 

Min. 

Max. 



400* 





1 






ICBO 

350* 



— 


— 

1 



200 





0.5 






'CEO 

150 



— 


— 

0.5 



400 

-1.5 


— 

0.5 

— 

0.5 

mA 

'CEX 

250 

-1.5 


— 

0.25 

— 

— 



200 

-1.5 


— 

— 

— 

0.25 


ICER RBE=100O, 

200 



— 

4 

— 

— 


T C =150°C 

150 



- 

- 

- 

4 



4 


3 C 

— 

— 

— 

— 



4 


5 C 










hFE 

4 


8 C 

15 

60 

15 

60 



4 


16 c 

5 

— 

5 

— 


v CEO(sus)b 



0.1 

250 

— 

200 

— 


VcER(sus)b 
Rbe = ioo 0 



0.1 

275 

- 

225 

- 


VebO Ie = 1 mA 




— 

— 

- 

- 


lE=0.5mA 




5 

— 

5 

— 


Vbe 

4 


3 C 

— 

— 

— 

— 

V 

4 


8 c 

— 

2.2 

— 

2.2 


VcE(sat) Ib=0.3 A 



3 C 

i 

— 

- 

- 


lB=0.8 A 



8 C 


1.4 

— 

1.4 


l B =3.2 A 



16 c 

— 

4 

— 

4 


IS/b t p =0.5 s 

80 



2 

- 

2 

- 

A 

nonrep. 

50 



5 

— 

5 

— 


|hf e | f=1 MHz 

10 


1 

4 

20 

4 

20 


tT 

10 


1 

4 

20 

4 

20 

MHz 

c ob 

10* 



_ 1 

500 

— 

500 

PF 

RffJC 

10 


10 

- 

0.7 

- 

0.7 

°C/W 


a VCB- 

b CAUTION : Sustaining voltages Vqer(sus) and Vqeo( sus ) MUST NO T be measured on a curve tracer. 
c Pulsed; pulse duration=300 fis, duty factor=1.8%. 
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MJ15022, MJ15024 



1 10 z * 6 8 100 2 4 
COLLECTOR -TO- EMITTER VOLTAGE (V CE ) — V 

92CM- 33704 

Fig. 1 - Maximum operating areas for all types. 



Fig. 2 - Current derating curve for all types. 



Fig. 4 - Typical gain-bandwidth product for all 
types. 



Fig. 3 - Typical dc beta characteristics as a 
function of collector current for all 
types. 



Fig. 5 - Typical saturation voltage character- 
istics for all types. 
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MJ 15022, MJ15024 


< 

“ 0.8 

z 

| 0.6 

< 0.4 
o 

0.2 

0 


1 

li 

:: 

i 

:: 

:::::::::::: ::::::::::::: : ::: ::::: :: : :::-P 

: : iiijiiiiiiiii 1 jjl jjljj ii j ijllljjj 




:{ 

u 

1 

V- 

|j 

::::::: 

::::::: 

::::::: 

::::::: 


1.4 1.8 2.2 2.6 3 3.4 3.8 

BASE-TO-EMITTER VOLTAGE (V B e)"V 

92CS- 33706 


Fig. 6 - Typical input characteristics for all 
types. 



BASE-TO-EMITTER VOLTAGE CV 0E )-V 

92C5-337I0 

Fig. 7 - Typical transfer characteristics. 



BASE -TO -COLLECTOR VOLTAGE (V BC )-V OR 
BASE-TO-EMITTER VOLTAGE (V RF )-V 

92CS-33708 

Fig. 8 - Typical common-base input or output 
capacitance characteristics as a 
function of reverse voltages for all 
types. 



NOTE: The sustoining Voltages V EE q(sus), V CER( ,u| ) 0, > ^CEX( sus ) 0, » 
acceptable when the trace falls to the right and above point "A". (Far values 
of current and voltoge, see Electrical Characteristics 


92CS- 1 52 2 4 It I 


Fig. 9 - Oscilloscope display for measurement 
of sustaining voltages. ( Test circuit 
shown in Fig. 10). 


27£l, 2W 



VcEO(sus) ° 


L = 21 mH FOR V C EO<sus) 
AND V CER (sus) 

L s 7mH FORVcExtsu*) 

r « ioo a 


92CS- 33703 


Fig. 10 - Circuit used to measure sustaining 
voltages VcEO( sus )> VCER( SUS )> and 
VcEX ( sus ) f° r a H typos. 
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RCA9202A, RCA9202B, RCA9202C 


File Number 1414 


4-Ampere N-P-N Darlington 
Power Transistors 

300, 350 and 400 Volts, 65 Watts, Gain of 750 at 2A 


Features 

■ Direct 1C input without predriver 

■ Low leakage at high temperature 

■ Hard glass passivation 

■ Wire bonded construction 


Applications 

■ General purpose 

■ Small engine ignition 

■ Voltage regulator 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The RCA9202A, RCA9202B, and RCA9202C* are mono- 
lithic n-p-n silicon Darlington transistors designed for low- 
and medium-frequency power applications. The construc- 
tion of these devices provides good forward-bias second- 
breakdown capability; their high gain makes it possible for 
them to be driven directly from integrated circuits. 

These devices are supplied in the JEDEC TO-220AB (VER- 
SAWATT) plastic package. 


•Formerly RCA Dev. No. TA9202A, TA9202B and TA9202C, 
respectively. 



Fig. 1 - Schematic diagram for all typos. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


Vcbo 

Vceo(sus) 

Vebo 

Ic 

ICM 

IB 

Pt: 

Tc up to 25° C 

Tc above 25°C Derate linearly at 

Tstg, TJ 

Tl 

At distance > 1/8 in. (3.17 mm) from case for 10 s max 


RCA9202A 

RCA9202B 

RCA9202C 

UNITS 

300 

350 

400 

V 

300 

350 

400 

V 

* 5 

5 

5 

V 

4 

4 

4 

A 

8 

8 

8 

A 

0.25 

0.25 

0.25 

A 

65 

65 

65 

W 


__ 0.52 


w/°c 


— -65 to 150 — 


°c 


235 


°c 


CM 
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RCA9202A, RCA9202B, RCA9202C 


ELECTRICAL CHARACTERISTICS, At Case Temperature ( Tc ) = 25° C 




LIMITS 


CHARACTERISTIC 

Voltage 

Vdc 

Current 

Adc 

RCA9202A 

RCA9202B 

RCA9202C 

UNITS 


VCE 





Max. 

Min. 

Max. 





EggB 


H 

■■■ 






■ 



ICBO 








■ 



lE = 0 

B|gg| 

1 


; V. 

1 


— 


1 


I 


BBSS! 



WBM 

■ 

■ 

— 


H 





^m 

mm 





mm 

^m ■■■ 







■ ■ 




- ' \ 


1 

ICEO 








0.5 



|| 


ESI 






91 

— 

— 

0.5 


Iebo 



-5 

0 





10 



10 



10 

1 

Vceo(sus) c 






0 












3.0 

— 

2b 

— 

750 






■ i 

hFE 

3.0 

— 

3b 

— 







' ■ 


3.0 

— 

4b 

— 




1 

■ 


■ 

Vbe 




4b 





mm 



mm 



2.5 

V 


— 

— 

2b 

.i 

— 

1.5 

— 

1.5 

— 

1.5 


VcE(sat) 

— 

— 

3b 

.15 

— 

1.5 

— 

1.5 

— 

1.5 

V 


— 

— 

4b 

.2 

— 

1.5 

— 

1.5 

— 

1.5 


Cobo 












Vco = 10 V 

- 


- 

- 

100 Typ. 

100 Typ. 

100 Typ. 

pF 

f = 1 MHz 












ls/b 












t = 0.5 s non- 

50 

— 

— 

- 

1.3 

— 

1.3 

— 

1.3 

— 

A 

rep. pulse 












Rfljc 

— 

— 

— 

— 

— 

1.92 

— 

1.92 

— 

1.92 

°c/w 


8 Vcb value. 

bPulsed, pulse duration = 300 /js, duty factor < 2%. 

c Caution: Sustaining voltage, Vceo(sus), must not be measured on a curve tracer. 



CASE TEMPERATURE (T C )-*C 

92CS- 20 696RI 

Fig. 2 - Derating curve for all types. 
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RCA9202A, RCA9202B, RCA9202C 



92CM-33299 


Fig. 3 - Maximum operating areas for all types. 



9ZCS- 35316 


Fig. 4 - Typical dc beta characteristics for all 
types. 



COLLECTOR CURRENT II c )- A 

92C3- 33319 

Fig. 5 - Typical saturation characteristics for all 
types. 


CM 
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RCA9202A, RCA9202B, RCA9202C 



92CS-3S3I8 

Fig. 6- Typical saturation characteristics for all 
types. 



COLLECTOR CURRENT (I r )-A 

92 CS- 35320 

Fig. 8 - Typical saturated switching character- 
istics for all types. 



92C3-353I7 

Fig. 7 - Typical transfer characteristics for all 
types. 



Fig. 9 - Typical saturated switching character- 
istics for all types. 
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COLLECTOR-TO-BASE VOLTAGE (V CB )-V OR 
EMITTER-TO- BASE VOLTAGE (V EB )-V 

92CS-35322 

Fig. 10- Typical common-base input (Obo) or 
output ( Cobo ) capacitance character- 
istics ( all types). 
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RCA9228A, RCA9228B, RCA9228C, RCA9228D 
RCA9229A, RCA9229B, RCA9229C, RCA9229D 


File Number 1448 


50-A Complementary High-Current, 
Medium-Voltage N-P-N and P-N-P Silicon 
Darlington Power Transistors 


TERMINAL DESIGNATIONS 


Features: 

■ 300 W at 25° C case temperature 

■ 50-A rated collector current 

■ Hard glass passivation 

■ Wire-bonded construction 

Applications: 

■ General purpose 

b Low-speed switching 
b DC motor control 



92CS- 27516 


JEDEC TO-204AE 
(141 mil diameter pin isolation) 


The RCA9228A, RCA9228B, RCA9228C, RCA9228D and 
the RCA9229A*, RCA9229B*, RCA9229C*, RCA9229D* are 
complementary n-p-n and p-n-p silicon Darlington tran- 
sistors designed for general-purpose amplifier and low- 
speed switching applications. The high gain of these 
devices makes it possible for them to be driven directly from 
integrated circuits. 

These devices are supplied in the JEDEC TO-204AE 
hermetic steel package. 


'The RCA9228A, RCA9228B, RCA9228C, RCA9228D and 
RCA9229A, RCA9229B, RCA9229C, RCA9229D were formerly 
RCA developmental nos. TA9228 and TA9229, respectively. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


RCA9228A 

RCA9229A* 


RCA9228B 

RCA9229B* 


RCA9228C 

RCA9229C* 


RCA9228D 

RCA9229D* 


VcBO 

Vceo(sus) 

Vebo 

Ic 

Ib 

Pt 

T c <25°C 

T c > 25° C Derate linearly 

T stoi Tj 

T l 

At distances > 1/8 in. (3.17 mm) from case 
for 10 s max 


60 80 1 00 1 20 

60 80 100 120 

5 

50 

1 


V 

V 

V 
A 
A 


300 

2.4 

-65 to +150 


W 

w/°c 

°c 


235 


°C 


* For p-n-p devices, voltage and current values are negative. 
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RCA9228A, RCA9228B, RCA9228C, RCA9228D 
RCA9229A, RCA9229B, RCA9229C, RCA9229D 

ELECTRICAL CHARACTERISTICS, Case Temperature (Tc) - 25° C Unless Otherwise Specified 


TEST CONDITIONS 


CHARACTERISTIC 


VOLTAGE CURRENT RCA9228A RCA9228B RCA9228C RCA9228D 

Vdc Adc RCA9229A* RCA9229B* RCA9229C* RCA9229D* 


VcE Vre 



V CB = 10 V 
RCA9228A,B,C,D 
RCA9229A,B,C,D 
h fe at f = 1 MHz 


Ic 

Ib 

MIN. 

MAX. 

MIN. 








- 

0.5 



- 



5 

— 

■m 

m 

80 

msa 

— 

2000 

400 





Typ. 300 

Typ. 300 

Typ. 300 

Typ. 300 

Typ. 600 

Typ. 600 

Typ. 600 

Typ. 600 



• For p-n-p devices, voltage and current values are negative. 

a CAUTION: Sustaining voltage Vceo(sus) MUST NOT be measured on a curve tracer. 
b Pulsed: Pulse duration = 300 ps, duty factor < 2%. 



Fig. 1 - Schematic diagram for RCA9228A, RCA9228B, 
RCA9228C, RCA9228D. 



Fig. 2 - Schematic diagram for RCA9229A, RCA9229B, 
RCA9229C, RCA9229D. 


6 I i c (MAX.) CONTINUOUS rfiftf 


Ells- CASE TEMPERATURE(Tc)“25'C 
(CURVES MUST BE DERATED 
mtlPiftT LINEARLY WITH INCREASE 



V c EO < WAX . ) - 80 V{ RC A9228B, RCA9229 B # ) 
2 V CE0 (MAX) =iOOV{RCA9228C,RCA9229 C 


COLLECTOR-TO- EMITTER VOLTAGE (V CE )~ V 92CM -36205 
•^FOR p-n-p DEVICES, VOLTAGE AND CURRENT VALUES ARE NEGATIVE 


Fig. 3 - Maximum operating areas for all types. 


















RCA9228A, RCA9228B, RCA9228C, RCA9228D 
RCA9229A, RCA9229B, RCA9229C, RCA9229D 



Fig. 4 - Current derating curve for all types. 


Fig. 5 - Power derating curve for all types. 



92CS-42257 


Fig. 6 - Typical dc beta characteristics for all types. 




92CS-42255 92CS-42256 


Fig. 7 - Typical col lector-to-emitter saturation voltage Fig. 8 - Typical base-to-emitter saturation voltage characteristics 
characteristics for RCA9228A, RCA9228B, RCA9228C for RCA9228A, RCA9228B, RCA9228C and RCA9228D. 

and RCA9228D. 
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RCA9228A, RCA9228B, RCA9228C, RCA9228D 
RCA9229A, RCA9229B, RCA9229C, RCA9229D 



COLLECTOR -TO- EMITTER SATURATION VOLTAGE (V CE sot)— V 

92CS-42258 

Fig. 9 - Typical collector-to-emitter saturation voltage 
characteristics for RCA9229A, RCA9229B, RCA9229C 
and RCA9229D. 



BASE-TO- EMITTER SATURATION VOLTAGE (V BE sot)- V 

92CS-42259 

Fig. 10 - Typical base-to-emitter saturation voltage characteristics 
for RCA9229A, RCA9229B, RCA9229C and RCA9PP9D. 


2-496 



TIPI 00, TIP101, TIPI 02 


File Number 1153 


8-Ampere N-P-N Darlington 
Power Transistors 


60, 80, and 100 Volts, 80 Watts 
Gain of 1000 at 3 A 

Features: 

■ Operates from 1C without predriver 

■ Low leakage at high temperature 

Applications: 

■ Power switching ■ Audio amplifiers 

■ Hammer drivers ■ Series and shunt regulators 


TERMINAL DESIGNATIONS 



92CS-39969 


JEDEC TO-220AB 


The TIP100, TIP101 and TIP102 are monolithic n-p-n 
silicon Darlington transistors designed for low- and medium- 
frequency power applications. The construction of these 
devices provides good forward-bias second-breakdown 
capability; their high gain makes it possible for them to be 
driven directly from integrated circuits. 

These devices are supplied in the JEDEC TO-220AB (VER- 
SAWATT) plastic package. 



92CS - 2859 7 


Fig. 7 — Schematic diagram for all types. 



MAXIMUM RATINGS, Absolute-Maximum Values: 


TIP100 TIP101 TIP102 

V CB0 60 80 100 V 

v CEO (sus) 60 80 100 V 

v EBO 5 V 

<C 8 A 

'CM 15 A 

•b 1 A 

P T : Q 

T c upto25°C 80 W 

T c above 25°C Derate linearly at 0.64 - W/°C 

T stg ,Tj -65 to 150 °C 


At distance >1/8 in. (3.17 mm) from case for 10 s max. . 235 °C 
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TIPI 00, TIPI 01, TIPI 02 


ELECTRICAL CHARACTERISTICS, At Case Temperature (T c ) = 25°C 


CHARAC- 

TERISTIC 

TEST CONDITIONS 

LIMITS 1 

UNITS 

Voltage 

Vdc 

Current 

Adc 

TIP100 

TIP101 

TIPI 02 

EHI 


H 

mm 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

'CBO 
l E = 0 

60 

80 

100 

l 

■ 

■ 

■ 

50 

■ 

50 

■ 

50 

MA 

'CEO 

30 

40 

50 


■ 

0 

0 

0 

■ 

50 

■ 

50 

■ 

B 

■ebo 


H 

0 


- 

8 

- 

8 

- 

8 

mA 

v CEO (sus) 



0.03b 

0 

60 

- 

80 

- 

100 

- 

V 

h FE 

E 

fl 

3b 

8b 

■ 

1000 

200 

20,000 



1000 

200 

20,000 


V BE 

4 


8b 


- 

2.8 

- 

2.8 

- 



V CE (sat) 

■ 

■ 

3b 

8b 


: 

2 

2.5 

B 

2 

2.5 

B 

B 

V F 



-10 


- 

2.8 

- 

2.8 

- 

KH 

EH 

Hi 

1 

1 



0.035 typ. 

0.35 typ. 

1 .8 typ. 

2.45 typ. 

0.035 typ. 

0.35 typ. 

1 .8 typ. 

2.45 typ. 

0.035 typ. 
0.35 typ. 

1 .8 typ. 
2.45 typ. 


•s/b 

t=0.15$ non- 
rep. pulse 

40 




2 

■ 

2 

- 


■ 

fl 

R 0JC 





_ 

1.56 

- 

1.56 

- 

1.56 

°C/W 


0 ^CB va,ue * b Pulsed: Pulse duration “ 300 ms, duty factor ^2%. c Vqq = 40V d|g^=— Ig^ 



92CS-20696RI 


Fig. 2 — Derating curve for all types. 



Fig. 3 — Typical dc-beta characteristics for all types. 
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TIPI 00, TIP101, TIPI 02 
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2 
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l( 

300 


COLLECTOR-TO-EMITTER VOLTAGE (V C£ )- V 

92CM-3 1 I25RI 

Fig. 4 — Maximum operating areas for all types (Tq = 25° C). 



* X B | AND I Bz ARE MEASUREO WITH TEKTRONIX CURRENT 
PROBE P60I9 AND TYPE 1 34 AMPLIFIER, OR EQUIVALENT 


92CS-3II26 

Fig. 5 — Circuit used to measure saturated switching 
times. 



Fig. 6 — Phase relationship between input current 
and output current showing reference 
points for specification of switching 
times. 
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File Number 1336 


TIP110, TIP111, TIP112 


2-Ampere N-P-N Darlington 

Power Transistors TERMINAL DESIGNATIONS 


For Low and Medium Frequency Power 
Switching, Hammer Driver, Audio Amplifier, and 
Series and Shunt Regulator Applications 

Features: 

■ Operates from 1C without predriver 
m Gain of 1000 at 1A 

■ Low leakage at high temperatures 

■ Designed for completementary use with TIP-115, 116, and 117 

■ Hard glass passivation 

■ Wire-bonded construction 



JEDEC TO-220AB 


The TIP1 10, TIP1 11 and TIP1 12 series monolithic n-p- 
n silicon Darlington transistors are designed for low and 
medium frequency power applications. The construction of 
these devices provides good forward-bias second-break- 
down capability; their high gain makes it possible for them 
to be driven directly from integrated circuits. 

These devices are supplied in the JEDEC TO-220AB 
(VERSAWATT) plastic package. 



Fig. 1 - Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute Maximum Values: 

TIP110 TIP111 TIP112 UNITS 


Vqbo 60 80 100 V 

Vceo( sus ) 88 88 "100 V 

VebO 5 V 

l C 2 A 

•cm 4 A 

Iq _______________ 0.05 . A 

P T : 

Tq up to 25° C 50 W 

Tc above 25°C Derate linearly at 0.4 W/°C 

Tgtg.Tj -65 to 150 °C 


At distance 1/8 in. (3.17 mm) from case for 10 s max 260 
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TIP1 10, TIP111, TIP112 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) =25° C 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

Voltage 

Vdc 

Current 

Adc 

TIP110 

TIP111 

TIP112 

VCE 

vbe 

■c 

<B 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

ICBO 
l E = 0 

60 a 

80 a 

100 a 

B 

■ 

B 

B 

1 

fl 

1 

■ 

■ 

mA 

<CEO 

30 

40 

50 

■ 

■ 

B 

fl 

2 

■ 

2 

■ 

2 

•ebo 


-5 

0 

— 

n 

2 

— 

2 

- 

2 

mA 

v CEO(sus) 


- 

0.03b 

0 

60 

- 

80 

— 

100 

— 

V 

hFE 

B 

B 


B 

1000 

500 

B 

1000 

500 

H 

1000 

500 

B 

— 

Vbe 

D 

n 

2b 

Bfl 

— 

2.8 

— 

2.8 

- 

2.8 

V 

VcEfsat) 



m 

■1 


— 


— 

2.5 

— 

2.5 

Cobo 

10 a 

B 

B 

■ 

B 

100 

B 

100 

B 


Pf 

1 h fe| 

f = 1.0 mHz 

■ 

■ 


■ 

25 TYP. 

25 TYP. 


- 

'S/b 

t = 0. 5 s non- 
rep. pulse 

H 

■ 

■ 

fl 

1.25 

- 

1.25 

■ 

1.25 

■ 

■ 

RflJC 

- 

- 

- 

■ 

- 


— 

D 

- 


m 

RffJA 

- 

- 

— 

— 

— 

62.5 

— 

62.5 

- 



a Vqb value. Pulsed: Pulsed duration = 300 ps, duty factor <2%. 



Fig. 2 - Derating curve for all types. 



Fig. 3 - Typical dc-beta characteristics for all types. 
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COLLECTOR- TO- BASE VOLTAGE (V CB )-V OR 
EMITTER-TO-BASE VOLTAGE (V EB 1 -V 

92CS-345Z7 

Fig. 7 - Typical common-base input (Cj^o) or 
output {C 0 b 0 ) capaciatance 
characteristic {all types). 


COLLECTOR CURRENTlIc J-A 


Fig. 8 - Ty pi c al saturated switching 
characteristics ( all types). 















TIP1 1 0, TIP111, TIP112 


O.OOI /iFq 



„ V CC 
R C" Tc~ 
NON INO 
W\ 1 


V CC 


Ql, Q2 • 
03 - 
04, Q5, 
06, Q7 = 


2N6354 

2N3762 

CA3725 QUAD 

TRANSISTOR 

ARRAY 


“in_ 


FREQ =500 Hz 


* THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 
* * KELVIN SENSING 
CONNECTION 

BATTERY SYMBOLS V CC , V B) , V B2 , 

V B ( CLAMP) INDICATE RIGOROUSLY FILTERED 
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST t r AND t f TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 

92 CM-34848 



Fig. 9 - Circuit for measuring switching times. 



t r - B-C tf - Y-Z 

1 transition “ X-W 

NOTE: TRANSITION TIME 
FROM 90% l Bl TO 90% l 02 MUST 
BE LESS THAN 0.5 nt. 

Fig. 10- Phase relationship between input and 
output currents showing reference points 
for specification of switching times. 
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File Number 1387 


TIP1 15, TIP116, TIP117 


2-Ampere P-N-P Darlington 
Power Transistors 


TERMINAL DESIGNATIONS 


For Low and Medium Frequency Power 
Switching, Hammer Driver, Audio Amplifier, and 
Series and Shunt Regulator Applications 

Features: 

■ Operates from 1C without predriver 

■ Gain of 1000 at 1A 

■ Low leakage at high temperatures 

■ Designed for completementary use with TIP1 10, TIP1 1 1 and TIP1 12 
• Hard glass passivation 

■ Wire-bonded construction 



92CS-39969 


JEDEC TO-220AB 


The TIP1 15, TIP1 16, and TIP1 17 series are monolithic 
p-n-p silicon Darlington transistors designed for low and 
medium frequency power applications. The construction of 
these devices provides good foward-bias second-breakdown 
capability; their high gain makes it possible for them to be 
driven directly from integrated circuits. 

These devices are supplied in the JEDEC TO-220AB (VER- 
SAWATT) plastic package. 



Fig. 1 - Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute Maximum Values: 


TIP115 TIP116 TIP117 UNITS 


100 

100 


1C 2 

|CM _ 4 

IB 0.05 _ 

Pt: 

Tc up to 25°C 50 — 

Tc above 25° C Derate linearly at Q * 

Tstfl, Tj -65 to 1 50 

Tl 


At distance 1/8 In. (3.17 mm) from case for 10 s max - 260 


VCBO 

Vceo(sus) 

Vebo 


60 

60 


80 
80 
5 . 


V 

V 

V 
A 
A 
A 

W 

W/°C 

°C 

°C 
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TIP115, TIP1 16, TIP117 



ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 25° C 


TEST CONDITIONS 


CHARACTERISTIC 


Voltage Current 

V dc A dc 



hfo 


f = 

1.0 mHz 

IS/b 


t^ 

0, 5 s non-rep. pulse 

Rwc 


R&ja — 


8 Vcb value. 

b Pulsed: Pulsed duration = 300 //s, duty factor < 2%, 


NOTE CURRENT DERATING AT CONSTANT 
VOLTAGE APPLIES ONLY TO THE OISSIPATION- 
< 0 LIMITED PORTION AND THE I s/b -LIMITED 

Z y PORTION OF MAXIMUM OPERATING AREA 

CURVE. 00 NOT DERATE THE 
S * < SPECIFIED VALUE FOR I c MAX 


~I0,00£ COLLECTOR-T^EMITTp VOI TAGE(V pr) *3 V_ 



1 

I — 


CASE TEMPERATURE (T C )-*C 


2 4 6 8 j 2 4 6 8 

COLLECTOR CURRENT (X C )-A 


Fig . 2 - Derating curve for all types. 


Fig. 3 - Typical dc-beta characteristics for all types. 
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TIP115, TIP1 16, TIP117 



COLLECTOR -TO-EMITTER VOLTAGE (V CE )-V 


92 CM - 3516 I 

Fig. 4 - Maximum operating areas for all types (To = 25° C). 



COLLECTOR 2 CURRENT (ic)-A 4 92CS-34525 



BASE-TO-t MITER VOLTAGE (V BE )-V ^ 


Fig. 5 - Typical saturation characteristics for all types. Fig. 6 - Typical transfer characteristics for all types. 



EMITTER-TO-BASE VOLTAGE (V EB >-V 
COLLECTOR-TO-BASE VOLTAGE (V CB )-V 

92CS-35I83 


Fig. 7 - Typical common-base input ( Qbo ) or 
output ( Cobo ) capaciatance characteristic 
(all types). 



92CS-35I84 


Fig. 8 - Typical saturated switching 
characteristics ( all types). 












TIP115, TIP116, TIP117 



ADJ. FOR 1 1 
l5n,2W V BI 
AM — Atf- 
NON IND * " 


B 2 


0.001 fj.F: 


n 

VST 


• 01 

L 1 

Li 

* m 

> IN 4 933 < 

>i8oa < 

i 1 

* < 

M7fl < 

l — * — ] 

► 

>10 ft 

U- 


2 r~Lr 
LJ— 20 

MIN 

FREQ= 500 Hz 




V CC Jr 


R C- Ic 

NON IND 
AAA/ 1 


Ql, Q2 = 2N6354 
Q3 = 2N3762 
04,05, 

06, Q7 = CA3725 QUAD 
TRANSISTOR 
ARRAY 

* THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 
r *• KELVIN SENSING 
CONNECTION 

BATTERY SYMBOLS V cc , V B) ,-V B2 , 

V B(CLAMP) INDICATE RIGOROUSLY FILTEREp 
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST t r AND t f TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 

92CM- 34847 


Fig. 9 - Circuit for measuring switching times. 



tj - A-B t, - X-Y 
t r - B-C tf - Y-Z 
1 transition “ X-W 
NOTE: TRANSITION TIME 
FROM 90% l Bl TO 90% l Bz MUST 
BE LESS THAN 0.5 pis. 


Fig. 10- Phase relationship between input and 
output currents showing reference points 
for specification of switching times. 
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File Number 998 


TIPI 20, TIPI 21, TIPI 22 


8-Ampere N-P-N Darlington 
Power Transistors 

60, 80, and 100 Volts, 65 Watts 
Gain of 1000 at 0.5 A 
Gain of 1000 at 3 A 
Features: 

■ Operates from 1C without predriver 

■ Low leakage at high temperature 

Applications: 

■ Power switching ■ Audio amplif iers 

■ Hammer drivers 

■ Series and shunt regulators 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The TIP120, TIP121 and TIP122 are monolithic n-p-n 
silicon Darlington transistors designed for low- and medium- 
frequency power applications. The construction of these 
devices provides good forward second-breakdown capabil- 
ity; their high gain makes it possible for them to be driven 
directly from integrated circuits. 

These devices are supplied in the JEDEC TO-220AB (VER- 
SAWATT) plastic package. 

The TIP120, TIPI 21 and TIP122 are n-p-n complements of 
the TIP125, TIP126 and TIP127 described in data bulletin 
File 997. 



Fig- 1 — Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 



TIPI 20 

TIPI 21 

TIPI 22 


VcBO 

Vcer(sus) 

60 

80 

100 

V 

r re =iooq 

60 

80 

100 

V 

VcEo(SUS) 

Vcev(sus) 

60 

80 

100 

V 

V BE = -1.5 V 

60 

80 

100 

V 

Vebo 

5 

5 

5 

V 


8 

8 

8 

A 

1 CM 

10 

10 

10 

A 

Pr 

0.25 

0.25 

0.25 

A 

T c up to 25° C 

T c above 25° C 

65 

65 

_ Derate linearly at 0.52 _ 

65 

W 

_ W/°C 


T stg , Tj -65 to 150 °C 

T l 


At distances > 1/8 in. (3.17 mm) from 



case for 10 s max 

235 

°C 
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TIPI 20, TIP121, TIP122 


ELECTRICAL CHARACTERISTICS. At Case Temperature (T c ) =25°C 



TEST CONDITIONS 

LIMITS 


CHARAC- 

TERISTIC 

Voltage 

V dc 

Current 

A dc 

TIP120 

TIP121 

TIP122 

UNITS 


m 

Efjfi 

m 

vm 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


'CBO 

B 

■ 

■ 

U 

H 

0.2 

■ 

0.2 

m 

- 


o 

II 

LU 


■ 

■ 


H 

- 

Hi 

- 

H 

0.2 

mA 


BTB 

■ 

■ 

0 

BB 

0.5 

Hi 

_ 

HI 

— 

'CEO 

p 

| 

| 

0 


- 

p| 

0.5 

m 

- 






0 

P 

- 


- 


0.5 


•ebo 


■ 

K 


- 

2 

- 

2 

- 

2 

mA 

v CEO( sus ) 



122 

0 

60 

- 

80 

- 

100 

- 

V 

h FE 

3 


3 a 



- 

1000 

— 

1000 

P 

PUP 

3 


0.5 a 


1000 

- 

1000 

- 

1000 

| | 

^ip 

LU 

CO 

> 

3 


O 


- 

2.5 

- 

2.5 

- 

2.5 

V 

V CE (sat) 



H 

0.012 

0.02 



2 

3 

■ 

2 

3 

B 

2 

3 

V 

^fe 

f=1 kHz 

5 

■ 

B 

■ 

1000 

- 

1000 

- 

1000 

B 

B 

l h fe| 

f=1 MHz 

5 

■ 

D 


20 

- 

20 

- 

20 

B 

B 

^obo 

■ 

■ 

■ 

■ I 

mm 


■ 


H 



Vcb=10V 
f=1 MHz 

1 

i 

■ 

■ 

■ 

200 

fll 

200 

■ 

200 

pF 

•s/b 


■ 

■ 

91 

mm 

mm 


M 


■i 


t=0.5 s non- 
rep. pulse 

25 

a 

■ 

1 


m 

2.6 

■ 

2.6 

1 

A 

R 0JC 


_ 



- 

1.92 
: 

- 

1.92 

- 

1.92 

°c/w 


a Pulsed, pulse duration = 300 jus, duty factor ^ 2%. 




Fig. 2 — Derating curve for all types. Fig. 3 — Typical dc beta characteristics 

for all types. 
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TIPI 20, TIPI 21, TIPI 22 
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92CS-2B977 

Fig. 4 — Maximum operating areas for TIPI 20 and TIPI 21. 



92CS-28978 

Fig. 5 — Maximum operating areas for TIPI 22. 
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COLLECTOR CURRENT (I c ) — A BASE CURRENT (I B )—mA 


TIPI 20, TIPI 21, TIPI 22 



Fig. 10 — Typical transfer characteristics 
for all types. 


Fig. 11 — Typical saturated switching characteristics 
for all types. 
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File Number 997 


TIPI 25, TIPI 26, TIPI 27 


8-Ampere P-N-P Darlington 
Power Transistors 

—60, —80, and —100 Volts, 65 Watts 
Gain of 1000 at —3 A 
Gain of 500 at —0.75 A 

Features: 

■ Operates from 1C without predriver 

■ Low leakage at high temperature 

Applications: 

■ Power switching ■ Audio amplifiers 

■ Hammer drivers 

■ Series and shunt regulators 


TERMINAL DESIGNATIONS 


c 

(R-ANGE) 



92CS-39969 


JEDEC TO-220AB 


The TIP125, TIP126 and TIPI 27 are monolithic silicon 
p-n-p Darlington transistors designed for low- and medium- 
frequency power applications. The high gain of these devi- 
ces makes it possible for them to be driven directly from 
integrated circuits. 

These devices are supplied in the JEDEC TO-220AB (VER- 
SAWATT) package. 

The TIP125, TIP126 and TIP127 are p-n-p complements of 
the TIP120, TIP121 and TIP122 described, in data bulletin 
File 998. 



Fig. 1 — Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


Vcbo 

V ceo(su s ) 

Vebo 

Ic 

I cm 

Ib 

Pt 

T c <25°C 

T c > 25° C 

T"stg» Tj 

T l 

At distances > 1/8 in. (3.17 mm) from 
case for 10 s max 


TIPI 25 

TIPI 26 

TIPI 27 

-60 

-80 

-100 

-60 

-80 

-100 

-5 

-5 

-5 

-8 

-8 

-8 

-15 

-15 

-15 

-0.25 

-0.25 

-0.25 

65 

65 

65 


0.52 


-65 to 150 


235 


°C 
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TIPI 25, TIP126, TIPI 27 


ELECTRICAL CHARACTERISTICS, At Case Temperature (T c ) = 25° C 


CHARAC- 

TERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

Voltage 

Vdc 

Current 

Adc 

TIP125 

TIP126 

TIP127 

V CE 

mm 

*B 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

'CEO 

-30 

-40 

-50 

■ 

0 

0 

0 

■ 

-0.5 

■ 

-0.5 

■ 

-0.5 

mA 

'EBO 

V BE =5 V 


0 


- 

-10 

■ 

-10 

■ 

-10 

mA 

v CEO< sus ) 


-0.03 a 

0 

-60 

- 

-80 

- 

-100 



V 

h FE 

-3 

-3 

-0.75a 

-3 a 

PI 

500 

1000 

H 

500 

1000 

B 

500 

1000 

B 


V BE 

-3 

-3 a 


- 

-2.5 

- 

-2.5 

- 

-2.5 

V 

< 

o 

m 

t/T 

o 


-3 a 

-5 a 

-0.012 

-0.02 

_ 

-2 

-4 

B 

-2 

-4 

B 

-2 

-4 

V 


-5 

D 


1000 

B 

1000 

B 

1000 

B 


l^fel 

f=1 MHz 

-5 

B 

■ 

20 

B 

20 

B 

20 



's/b 

t=1-s nonrep. 
pulse 

-20 

■ 

■ 

-3.2 

■ 

-3.2 

■ 

-3.2 

■ 

■ 

R 0JC 




- 

1.92 

- 

1.92 

- 

1.92 

°c/w 


a Pulsed: Pulse duration -- 300 /us, duty factor 2%. 



92CS- 2*979 


Fig. 2 — Maximum operating areas for all types. 
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TIPI 25, TIP126, TIP127 




Fig. 3 — Dissipation derating curve for all types. 


Fig. 4 — Typical dc beta characteristics for all types. 



92CS-20872RI 



COLLECTOR- TO- EMITTER VOLTAGE (V CF )— V 

92C5-20BT1 


Fig. 5 — Typical transfer characteristics for all types. 


Fig. 6 — Typical output characteristics for all types. 



Fig. 7 — Typical saturated switching-time 
characteristics for all types. 


2-514 





VOLTAGE (V CE ) 


TIPI 25, TIPI 26, TIPI 27 



Fig. 8 — Phase relationship between input current 
and output voltage showing reference 
points for specification of switching- 
times. 



PULSE DURATION R B *200 R c 

20 POSITIVE VOLTAGE 
20 NEGATIVE VOLTAGE 
REP. RATE = 200 Hz 

■* I B| AND I 02 ARE MEASURED WITH TEKTRONIX CURRENT 
PROBE P60I9 AND TYPE 134 AMPLIFIER. OR EQUIVALENT 

*>2C S- Z0944RI 

Fig. 9 — Circuit used to measure saturated 
switching-times. 



2-515 


POWER 

TRANSISTORS 



TIP29, TIP29A, TIP29B, TIP29C 


File Number 990 


Epitaxial-Base, Silicon N-P-N 
VERSAWATT Transistors 

For Power-Amplifier and High-Speed-Switching Applications 

Features: 

■ 30 W at 25° C case temperature 

■ 3 A rated collector current 

■ Min . fj of 3 MHz at 10 V, 200 mA 

■ Designed for complementary use with TIP30-series p-n-p types * 


The RCA-TIP29, TIP29A, TIP29B, and TIP29C are epitaxial- 
base, silicon n-p-n transistors intended for a wide variety of 
switching and amplifier applications, such as series and 
shunt regulators and driver and output stages of high-fideli- 
ty amplifiers. These power transistors are designed for 
complementary use with devices in the TIP30 series. They 
differ from eacn other in voltage ratings. 

They are supplied in the JEDEC TO-220AB (VERSAWATT) 
plastic package. 

* Technical data for the TIP30-series devices are given in 
RCA data bulletin File No. 988 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


MAXIMUM RATINGS, Absolute-Maximum Values: 


TIP29 

Vcbo 40 

Vceo 40 

Vebo 5 

lc 3 

Ib 1 

P T : 

At T c < 25°C 30 

At T a < 25°C 2 

AtTc>25°C Derate linearly 

Tstg.Tj 


T l (During soldering): 

At distance 1/8 in. (3.17 mm) 
from case for 10 s max 


TIP29A 

60 

60 

5 

3 

1 


TIP29B 

80 

80 

5 

3 

1 


TIP29C 

100 V 

100 V 

5 V 

3 A 

1 A 


30 
2 

0.24 W/°C 

-65 to 150 °C 


30 30 W 

2 2 W 


235 


°C 
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TIP29, TIP29A, TIP29B, TIP29C 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) =25° C unless otherwise specified 


TESTCONP. 

VOLT- 1 CUR. 

CHARAC- AGE RENT T |P29 TIP29A TIP29B 

TERISTIC v dc Adc 


Vce lc Min. Max. Min. Max. Min. Max. Min. Max. 



ices 

v E b=o 


lEBO 

V B E=-5V 


VcEO(sus) 

lB=0 



0.3 mA 






a Pulsed, pulse duration = 300 j US, duty factor ^ 2%. 

^ CAUTION: Sustaining voltage, VqeoIsus), MUST NOT be measured on a curve tracer. 
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TIP29, TIP29A, TIP29B, TIP29C 



I 2 468 10 2 4 6 ®K» 2 46 8 K»0 

COLLECTOR -TO- EMITTER VOLTAGE (V CE )— V 


92C3- 28810 

Fig. 1 — Maximum operating areas for all types. 



92CS-I9663 


Fig. 2 — Derating curve for 
all types. 
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DO O OOOO o £ 

CAS 

n 

ETEM 

n 

PER 

rrr^ 

ATURE (T C )*I25*C 
















"s 



■ 





























_ 

-40 *C 




\\ 












N 


N 

N 













'"N 

\ 

X- 































6 
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COLLECTOR CURRENT (I c ) — A 

92CS- 20157 

Fig. 3 — Typical dc beta characteristics 
for TIP29, TIP29A, and TIP29B. 



Fig. 4 — Typical dc beta characteristics 
for TIP29C. 


2-518 



TIP29, TIP29A, TIP29B, TIP29C 


input: 

HEWLETT-PACKARD 
MODEL No. 2I4A OR 
EQUIVALENT 



OUTPUT TO 
OSCILLOSCOPE 
TEKTRONIX MODEL 
N0.543A OR 
EQUIVALENT 


(PULSE DURATION 
20/us; REP. RATE 5 
I kHz) 


* ADJUST R b FOR 1 3 2 AND R c FOR l C 

*lB] AND l 02 MEASURED WITH TEKTRONIX CURRENT PROBE 

P6019 AND TYPE 134 AMPLIFIER. OR EQUIVALENT 


92CS-24796 

Fig. 5 — Circuit used to measure saturated 
switching times for all types. 



Fig. 6 — Oscilloscope display for measurement 
of switching times. 
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TIP30, TIP30A, TIP30B, TIP30C 


File Number 988 


Epitaxial-Base, Silicon P-N-P 
VERSAWATT Transistors 

For Power-Amplifier and High-Speed-Switching Applications 

Features: 

■ 30 W at 25° C case temperature 

■ 3 A rated collector current 

■ Min. fr of 3 MH Z at - 10 V, - 200 mA 

■ Designed for complementary use with TIP29-series n-p-n types* 


The RCA-TIP30, TIP30A, TIP30B, and TIP30C are epitaxial- 
base, silicon p-n-p transistors intended for a wide variety of 
switching and amplifier applications, such as series and 
shunt regulators and driver and output stages of high-fideli- 
ty amplifiers. These power transistors are designed for 
complementary use with devices in the TIP29 series. They 
differ from each other in voltage ratings. 

They are supplied in the JEDEC TO-220AB (VERSAWATT) 
plastic package. 

* Technical data for the TIP29-series devices are given in 
RCA data bulletin File No. 990 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


MAXIMUM RATINGS, Absolute-Maximum Values: 



TIP30 

TIP30A 


TIP30B 

TIP30C 


VcBO 

-40 

-60 


-80 

-100 

V 

VcEO 

-40 

-60 


-80 

-100 

V 

Vebo 

-5 

-5 


-5 

-5 

V 


-3 

-3 


-3 

-3 

A 


-1 

-1 


-1 

-1 

A 

Pt: 







At Tc<25°C 

30 

30 


30 

30 

W 

At T A <25°C 

2 

2 


2 

2 

W 

At Tc > 25°C Derate linearly 



_ 0.24 



.W/°C 

Tstg,Tj 



-65 to 150 _ 



. °C 

Tl (During soldering): 







At distance 1/8 in. (3.17 mm) 

from case for 10 s max 



235 



. °C 
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TIP30, TIP30A, TIP30B, TIP30C 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25° C unless otherwise specif ied 



a Pulsed, pulse duration = 300 jJS, duty factor ^ 2%. 

b CAUTION: Sustaining voltage, VcEO^ sus ^ MUST NOT be measured on a curve tracer. 
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TIP30, TIP30A, TIP30B, TIP30C 




92CS -I56I9RI 


Fig. 5 — Circuit used to measure saturated 
switching times for all types. 


Fig. 6 — Oscilloscope display for measurement 
of switching times. 
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TIP31, TIP31A, TIP31B, TIP31C 


File Number 991 


Epitaxial-Base, Silicon N-P-N 
VERSAWATT Transistors 

For Power-Amplifier and High-Speed-Switching Applications 

Features: 

■ 40 W at 25° C case temperature 

■ 5 A rated collector current 

m Min. f T of 3 MHz at 10 V, 500 mA 

■ Designed for complementary use with TIP32-series p-n-p types* 


The RCA-TIP31 , Tl P31 A, Tl P31 B, and Tl P31 C are epitaxial- 
base, silicon n-p-n transistors intended for a wide variety of 
switching and amplifier applications, such as series and 
shunt regulators and driver and output stages of high-fideli- 
ty amplifiers. These power transistors are designed for 
complementary use with devices in the TIP32 series. They 
differ from each other in voltage ratings. 

They are supplied in the JEDEC TO-220AB (VERSAWATT) 
plastic package. 

* Technical data for the TIP32-series devices are given in 
RCA data bulletin File No. 987 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO 

VcEO 

Vebo 

Ic 

Ib 

Pt: 

At Tc < 25°C 

AtT A <25°C 

At T c > 25°C Derate linearly 

Tstg.Tj 

T l (During soldering): 

At distance 1/8 in. (3.17 mm) 

from case for 10 s max 


TIP31 

40 

40 

5 

5 

1 

40 

2 


TIP31A 

60 

60 

5 

5 

1 


TIP31B 

80 

80 

5 

5 

1 


TIP31C 


100 V 

100 V 

5 V 

5 A 

1 A 


40 
2 

0.32 W/°C 

-65 to 150 °C 


40 40 W 

2 2 W 


235 


°C 
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TIP31 , TIP31A, TIP31B, TIP31C 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) - 25°C un/ess otherwise specified 



a Pulsed, pulse duration = 300 jUS, duty factor < 2%. 

b CAUTION: Sustaining voltage, VcE0^ sus ^ MUST NOT be measured on a curve tracer. 
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DC FORWARD -CURRENT TRANSFER RATIO <h FE ) 


TIP31, TIP31A, TIP31B, TIP31C 


CASE TEMPERATURE (T c )-23*C 
(CURVES MUST BE DERATED LINEARLY 
WITH INCREASE IN TEMPERATURE) 



COLLECTOR -TO - EMITTER VOLTAGE (V CE )— V 


92CS- 28826 


Fig. 1 — Maximum operating areas for all types. 



rig.2 — Derating curve for 
all types. 




Fig. 3 — Typical dc beta characteristics Fig. 4 — Typical dc beta characteristics 

for TIP31, TIP31A, and TIP31B. for TIP31C. 






TIP31, TIP31A, TIP31B, TIP31C 


V B B*-4 5V V C C=+30V 



20/it; REP. RATE - 

I KHZ) * ADJUST R b FOR lg 2 AND R C FOR l C 

M b AND I b , MEASURED WITH TEKTRONIX CURRENT PROBE 

P60 19 AND TYPE 134 AMPLIFIER, OR EQUIVALENT 


92CS-24905 



Fig. 5 — Circuit used to measure saturated 
switching times for all types. 


Fig. 6 — Oscilloscope display for measurement 
of switching times. 
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TIP32, TIP32A, TIP32B, TIP32C 


File Number 987 


Epitaxial-Base, Silicon P-N-P 
VERSAWATT Transistors 

For Power-Amplifier and High-Speed-Switching Applications 

Features: 

■ 40 W at 25° C case temperature 

■ 5 A rated collector current 

■ Min. U of 3 MHz at -10 V, -500 mA 

■ Designed for complementary use with T I P31 -series n-p-n types* 


The RCA-TIP32, TIP32A, TIP32B, and TIP32C are epitaxial- 
base, silicon p-n-p transistors intended for a wide variety of 
switching and amplifier applications, such as series and 
shunt regulators and driver and output stages of high-fideli- 
ty amplifiers. These power transistors are designed for 
complementary use with devices in the TIP31 series. They 
differ from each other in voltage ratings. 

They are supplied in the JEDEC TO-220AB (VERSAWATT) 
plastic package. 

* Technical data for the TIP31 -series devices are given in 
RCA data bulletin File No. 991 


TERMINAL DESIGNATIONS 
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92CS-39969 


JEDEC TO-220AB 


MAXIMUM RATINGS, Absolute-Maximum Values: 



TIP32 

TIP32A 


TIP32B 

TIP32C 


Vcbo 

-40 

-60 


-80 

-100 

V 

VcEO 

-40 

-60 


-80 

-100 

V 

Veso 

-5 

-5 


-5 

-5 

V 


-5 

-5 


-5 

-5 

A 


_1 

-1 


-1 

-1 

A 

Pt: 




At T c < 25°C 

40 

40 


40 

40 

W 

At T a < 25°C 

2 

2 


2 

2 

W 

At T c > 25°C Derate linearlv 


_ 0.32 



_W/°C 




-65 to 150 _ 



°c 

T l (During soldering): 







At distance 1/8 in. (3.17 mm) 
from case for 10 s max 



235 



_ °c 
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TIP32, TIP32A, TIP32B, TIP32C 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25° C un/ess otherwise specified 



a Pulsed, pulse duration = 300 /is, duty factor ^ 2%. 

b CAUTION: Sustaining voltage, VcEO^ sus ^ MUST NOT be measured on a curve tracer. 
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DC FORWARD-CURRENT TRANSFER RATIO (h FE 
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COLLECTOR- TO- EMITTER VOLTAGE {V CE 1 — V 

92CS- 28825 

Fig. 1 — Maximum operating areas for all types. 



CASE TEMPERATURE (Tc)-'C 

92CS- 19663 

Fig. 2 — Derating curve for 
all types. 




Fig. 3 — Typical dc beta characteristics 
for TIP32, TIP32A, and TIP32B. 


Fig. 4 — Typical dc beta characteristics 
for TIP32C. 





TIP32, TIP32A, TIP32B, TIP32C 


Vbb**45V V CC *-30V 



20,**; REP. RATE = 

I kHi) * ADJUST R b FOR I g2 AND R c FOR l C 

*I B AND l B , MEASURED WITH TEKTRONIX CURRENT PROBE 

P6019 AND TYPE 134 AMPLIFIER, OR EQUIVALENT 



92CS-24796 

Fig. 5 — Circuit used to measure saturated 
switching times for all types. 


Fig. 6 — Oscilloscope display for measurement 
of switching times. 
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TIP41, TIP41A, TIP41B, TIP41C 


File Number 992 


Epitaxial-Base, Silicon 
N-P-N VERSAWATT Transistors 

For Power-Amplifier and High-Speed-Switching Applications 

Features: 

■ 65 W at 25° C case temperature 

■ 7 A rated collector current 

• Min. fr of 3 MHz at 10V, 500 mA 

■ Designed for complementary use with TIP42-series p-n-p types* 


The RCA-TIP41 , TIP41 A, TIP41 B, and TIP41 C are epitaxial- 
base silicon n-p-n transistors intended for a wide variety of 
switching and amplifier applications, such as series and 
shunt regulators and driver and output stages of high-fideli- 
ty amplifiers. These power transistors are designed for 
complementary use with devices in the TIP42-series. They 
differ from each other in voltage ratings. They are supplied 
in the JEDEC TO-220AB (VERSAWATT) plastic package. 

* Technical data for the TIP42-series devices are given in 
RCA data bulletin File No. 996 


TERMINAL DESIGNATIONS 


r-E 

C 

(FLANGE) 


TOP VIEW 

92CS-39969 



JEDEC TO-220AB 


MAXIMUM RATINGS, Absolute-Maximum Values: 




TIP41 

TIP41A 


TIP41B 

TIP41C 


VcBO 


40 

60 


80 

100 

V 

VcEO 


40 

60 


80 

100 

V 

Vebo 


5 

5 


5 

5 

V 



7 

7 


7 

7 

A 

ICM 


10 

10 


10 

10 

A 



3 

3 


3 

3 

A 

Pt: 








At T c <25°C 


65 

65 


65 

65 

W 

At Ta<25°C 


2 

2 


2 

2 

W 

At T c >25°C 

Derate linearly at _ 



_ 0.52 



_W/°C 





-65 to 150 _ 



W 

T L (During soldering): 








At distances 1/8 in. (3.17 mm) 







from case for 10 s max. . . 




235 



_ °C 
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TIP41, TIP41A, TIP41B, TIP41C 

ELECTRICAL CHARACTERISTICS, AtCase Temperature <T C J = 25° C 


CHARAC- 

TERISTIC 

TEST CONDITIONS 

LIMITS 

Units 

Voltage 

Vdc 

Current 

Adc 

TIP41 

TIP41A 

TIP41B 

TIP41C 

V C E 

! C 

j^JJJ 

Max. 

Min. 

Max. 

Min. 

Max. 



'CEO 

l B =0 

m 


— 

0.7 

— 

0.7 

E 

0.7 

— 

0.7 

mA 

'CES 

v B e=° 

40 

60 

80 

100 


- 

0.4 

1 

0.4 

1 

0.4 

1 

R 

mA 

'ebo 

V be =-5 V 


0 

■ 

1 


D 

B 

B 

B 

■ 

mA 

v CEO< sus ) 

•b =0 


0.03 a 

40 b 

- 

60 b 

- 

80 b 

- 

100 b 

- 

V 

b FE 

HI 

0.3 a 

3 a 

30 

15 

150 

30 

15 

150 

30 

15 

150 

30 

15 

150 


111 

00 

> 

4 

6 a 

- 

2.2 

- 

2.2 

- 

2.2 

- 

2.2 

V 

VQ^(sat) 
l B =0.6 A 


6 a 

- 

2 

- 

2 

- 

2 

- 

2 

V 

hfe 

f=1 kHz 

10 

0.5 

20 

■ 

20 

- 

20 

- 

20 

- 


| h fe| 
f=1 MHz 

10 

0.5 

3 

- 

3 

- 

3 

- 

3 

B 

fl 

'ON <'d +t r> 

V CC = 30 V, 
R|_=5 12, 

1 B1 = l B2 =0 * 6 A 


6 

0.6 

typ.) 

0.6 

typ.) 

0.6 

typ.) 

0.6 

typ.) 

Ms 

'OFF ('s+'fl 

V CC = 30 V, 
r l =5 n. 

•b1 =i B2 =0 - 6 a 


6 









R 0JC 

R 0JA 



I 

1.92 

62.5 

— 

1.92 

62.5 

1 

1.92 

62.5 

B 

1.92 

62.5 

°c/w 


a Pulsed, pulse duration = 300 jus, duty factor ^ 2%. 

^ CAUTION: Sustaining voltage, Vq^q(sus), MUST NOT be measured on a curve tracer. 
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TIP41, TIP41A, TIP41B, TIP41C 



92CS- 28975 


Fig. 1 — Maximum operating areas for all types. 
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note: current derating at constant voltage 
APPLIES ONLY TO THE DISSIPATION-LIMITED PORTION 
OP MAXIMUM -OPERATING -AREA CURVES DO 
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0 25 50 75 100 125 150 175 200 

CASE TEMPERATURE (Tc)-°C 

92CS-I9663 


Fig. 2 — Derating curves for all types. 



92CS- 23397 

Fig. 4 — Circuit used to measure saturated 
switching times for all types. 



Fig. 3 — Typical dc beta characteristics 
for all types. 



Fig. 5 — Oscilloscope display for measure- 
ment of switching times. 
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File Number 996 


TIP42, TIP42A, TIP42B, TIP42C 


Epitaxial-Base, Silicon P-N-P 
VERSAWATT Transistors 

For Power-Amplifier and High-Speed-Switching Applications 

Features: 

n 65 W at 25° C case temperature 

■ 7 A rated collector current 

■ Min. U of 3 MHz at 10 V, 500 mA 

■ Designed for complementary use with TIP41 -series n-p-n types* 


Tho RCA-TIP42, TIP42A, TIP42B, and TIP42C areepitaxial- 
baso, silicon p-n-p transistors intended for a wide variety of 
switching and amplifier applications, such as series and 
shunt regulators and driver and output stages of high-fideli- 
ty amplifiers. These power transistors are designed for 
complementary use with devices in the TIP41 series. They 
ditfor from each other in voltage ratings. 

Thoy are supplied in the JEDEC TO-220AB (VERSAWATT) 
plastic package. 

* Technical data for the TIP41-series devices are given in 
RCA data bulletin File No. 992 
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TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


MAXIMUM RATINGS, Absolute-Maximum Values: 





TIP42 

TIP42A 


TIP42B 

TIP42C 


VcBO 



-40 

-60 


-80 

-100 

V 

VcEO 



-40 

-60 


-80 

-100 

V 

Vebo 



-5 

-5 


-5 

-5 

V 

Ic 



-7 

-7 


-7 

-7 

A 

ICM 



-10 

-10 


-10 

-10 

A 

Ib 



-3 

-3 


-3 

-3 

A 

Pt: 









At T c < 25°C 



65 

65 


65 

65 

W 

At T a < 25°C 



2 

2 


2 

2 

W 

At T c > 25°C 


. . . . Derate linearly at 



_ 0.52 



_W/°C 






-65 to 150 _ 



_ °C 

T L (During soldering): 









At distance 1/8 in. 

(3.17 mm) 







from case for 10 s max. . . 




235 



_ °C 
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R 0JA 


3 Pulsed, pulse duration = 300 jus , duty factor <2%. 

b CAUTION: Sustaining voltage, Vq E q(sus), MUST NOT be measured on a curve tracer. 


Og NOTE: CURRENT DERATING AT CONSTANT VOLTAGE I 
HR APPLIES ONLY TO THE DISSIPATION-LIMITED PORTION- 
S' OF MAXIMUM -OPERATING -AREA CURVES DO - 

o Q NOT DERATE THE SPECIFIED VALUE FOR lc MAX- I 



25 50 75 100 125 150 175 200 

CASE TEMPERATURE lTc)-*C 92CS-I9' 

Fig. 1 — Derating curve for all types. 
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TIP42, TIP42A, TIP42B, TIP42C 



COLLECTOR- TO- EMITTER VOLTAGE (V CE )-V 
Fig. 2 — Maximum operating areas for at I types. 



for TIP42, TIP42A. and TIP42B. 


INPUT! 

PULSE GENERATOR 
TEKTRONIX TYPE 114, 
OR EQUIVALENT 


'EE 

-5 TO -20V 



* R C IS CHOSEN FOR X c 

A VEE AND VfcB ARE MEASURED FOR Xq, AND Ib 2 
IB, AND Ib 2 ARE MEASURED WITH TEKTRONIX 
CURRENT PROBE P-6019 

AND TYPE 134 AMPLIFIER, OR EQUIVALENT 92c5 

Fig. 5 — Circuit used to measure saturated 
switching times for all types. 



Fig. 4 — Typical dc beta characteristics 
for TIP42C. 



Fig. 6 — Oscilloscope display for measurement 
of switching times. 
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TIP47, TIP48, TIP49, TIP50 


File Number 978 


High-Voltage Silicon 
N-P-N Transistors 

For High-Speed Switching and Linear-Amplifier Applications 


Features: 

■ VERSAWATT package 

■ Maximum safe-area-of-operation curves 


TERMINAL DESIGNATIONS 


c 

(FLANGE) 


TOP VIEW 

92CS-39969 

JEDEC TO-220AB 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO 

Vceo(sus) 

Vebo 

Ic 

IcM 

Ib 

Pt: 

Tc up to 25°C 

T c above 25°C Derate linearly 

T a up to 25°C 

Tstg.Tj 

T L : 

At distance > 1/8 in. (3.17 mm) 
from seating plane for 10 s max 


TIP47 

TIP48 


TIP49 

TIP50 


350 

400 


450 

500 

V 

250 

300 


350 

400 

V 

5 

5 


5 

5 

V 

1 

1 


1 

1 

A 

2 

2 


2 

2 

A 

0.6 

0.6 


0.6 

0.6 

A 

40 

40 


40 

40 

W 



_ 0.32 



_W/°C 



_ 1.8 _ 



_ W 


-65 to 150 °C 


235 °C 



The TIP47, TIP48, TIP49, and TIP50 are silicon n-p-n 
transistors. Typical applications for these transistors include 
high-voltage switches, switching regulators, TV horizontal- 
deflection circuits, power supplies, and TV audio-output 
circuits. They are supplied in the JEDEC TO-220AB 
(VERSAWATT) plastic package. 
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TIP47, TIP48, TIP49, TIP50 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25° C unless otherwise specified 


LIMITS 

TIP47 

TIP48 

TIP49 

TIP50 


mjjflj (229! CS9 C33 CSS USES 



V 


1.5 V 



a Pulsed, pulse duration = 300 ps, duty factor < 2%.. 

b CAUTION: Sustaining voltage , VcEO(sus), MUST NOT be measured on a curve tracer. 
c See Fig. 8. 
d 1 B1 = *B2 = 0.1 A. 
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MAXIMUM TRANSISTOR DISSIPATION (P T 


TIP47, TIP48, TIP49, TIP50 



92CS- 28656RI 


Fig. 1 — Maximum operating areas for all types. 



0 25 50 75 100 125 150 175 

CASE TEMPERATURE (T C )—»C 


92CS-24II4 


Fig. 2 — Derating curve for all types. 



92CS- 28659 

-• Fig. 3 — Typical saturation-voltage characteristics 
for all types. 



Fig.4 — Typical dc beta characteristics 
for all types. 



92CS- 34055 

Fig. 5 — Typical gain-bandwidth characteristics 
for all types. 











TIP47, TIP48, TIP49, TIP50 



Fig. 6 — Typical base-to-emitter voltage vs. 
collector current. 


CM 




Fig. 8 — Phase relationship between input and output currents, showing 
reference points for specification of switching times. 
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File Number 1212 


TIP562, TIP563 


Silicon N-P-N 
Switching Transistors 

For Switching Applications in Industrial and Commercial 
Equipment 

Features: 

■ Vceo — 300 V and 400 V 

■ lc — 10 A 

■ Pr — 100 W 


TERMINAL DESIGNATIONS 


The TIP562 and TIP563 silicon n-p-n power transis- 
tors feature fast switching speeds, low saturation voltage, 
and high safe-operating-area (SOA) ratings. They are 
specially designed for converters, inverters, pulse-width- 
modulated regulators, and a variety of power-switching 
circuits. 

The TIP562 and TIP563 transistors are supplied in steel 
JEDEC TO-204AA hermetic packages. 



JEDEC TO-204AA 


MAXIMUM RATINGS, Absolute-Maximum Values: 

VcBO 

VcEO(SUS) 

Vebo 

lc 

I CM 

Ib 

Pt: 

At Tc up to 100°C 

Tj.Tgtg 

T L : 

At distances > 1/16 in. (1.58 mm) 

from case for 10 s max 


TIP562 

300 

300 


. 8 
10 
15 
. 2 


TIP563 

400 

400 


100 

-65 to +200 


200 


V 

V 

V 
A 
A 
A 

W 

°C 


°C 



Fig. 1 - Dissipation derating curve. 



Fig. 2 - Typical thermal-response 
characteristic. 
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TIP562, TIP563 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 25°C 
unless otherwise specified 


CHARAC- 

TERISTIC 

TEST CONDITIONS 

LIMITS 1 

UNITS 

VOLTAGE 

V dc 

CURRENT 

Adc 

TIP562 

TIP563 

Vce 

Vbe 

»C 

■b 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

•CEO 

270 

— 

— 

0 

— 



1 






mA 

360 

— 

— 

0 

— 

— 

— 





1 

>CBO. 

I E = 0 

300b 

— 

— 







100 







FA 

400b 

— 

— 

— 

— 

— 

— 

— 

— 

100 

lEBO 

— 

8 

0 

— 

— 

— 

5 

— 

— 

5 

mA 

v CEO(sus) a 

— 

— 

0.1 

— 

300 

— 

— 

400 

— 

— 

V 

VBE(sat) a 

— 

— 

10 

1.66 

— 

— 

1.4 

— 

— 

1.4 

VcE(sat)2 

— 

— 

10 

1.66 

— 

— 

1.2 

— 

— 

1.2 

— 

— 

15 

5 

— 

— 

2.0 

— 

— 

2.0 

h F E a 

4 

— 

1.0 

— 

20 

— 

— 

20 

— 

— 


4 

— 

10 

— 

8 

— 

— 

8 

— 

— 

•s/b. tp 

= 1 s, non- 
repetitlve 

40 

— 

— 

- 

2.5 

— 

— 

2.5 

— 

— 

A 

td 

Vcc= 

180 V 

-5.2 

10 

2 

— 

.05 

— 

— 

.05 

— 

M S 

tr 

Vcc= 

180 V 

-5.2 

10 

2 

— 

0.5 

— 

— 

0.5 

— 

»s 

(iBi = lB2> 

00 O 
O O 
< II 

-5.2 

10 

2 

— 

1.2 

— 

— 

1.2 

— 

*f 

dBi =lB2> 

Vcc = 

180 V 

-5.2 

10 

2 

— 

0.3 

— 

— 

0.3 

— 

to 

Vqc = 135V 
L = 50 M H 

RC = 13.5Q 

~ 

-6 

10 

2 

- 

— 

700 

— 

— 

700 

ns 

R0JC 

— 

— 

— 

— 

— 

— 

1.0 

— 

— 

1.0 

°C/W 


a Pulsed, pulse duration = 300 jis, duty factor «*2%. b Vce value. 




Fig. 3 - Typical dc beta characteristics 
for both types. 


Fig. 4 - Typical base-to-emitter saturation 
voltage characteristics for 
both types. 
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TIP562, TIP563 
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Fig. 5 - Maximum operating areas ( Tq = 100°C). 



Fig. 6 - Typical collector-to-emitter saturation 
voltage characteristics for 
both types. 
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High-Reliability Power Devices 


Solid-state devices classified as high-reliability types have 
come to be primarily associated with military and aerospace 
applications. In many ways, this association is misleading 
because the commerical equipment market is probably the 
largest user of high-reliability products, but not necessarily 
by that label. Military and aerospace agencies, however, 
have been largely responsible for establishment of 
comprehensive published reliability specifications and 
standards which have been accepted by the solid-state 
industry. MIL standards dominate the procedures used to 
specify high-reliability solid-state devices and represent a 
common reference point frequently used by commerical 
users to define their requirements. 

Military and aerospace requirements for high-reliability 
solid-state devices are extremely large and diverse, not only 
in terms of performance, operating conditions, and 
reliability, but also in terms of logistics and procurement. As 
a result of these requirements, the military services have 
jointly developed specifications and standards under which 
most military end-use solid-state devices are procured. To 
simplify procurement, logistics, and the development of 
reliability data, MIL specs are not issued for the full 
spectrum of devices manufactured: rather, they are 
restricted to those devices for which significant need is 
demonstrated and are specified so that the device can have 
as wide applicability as possible. Although the limits for 
operating conditions may exceed those required for some 
applications, they simplify procurement and assure a supply 


of devices for the majority of military equipment. These 
standards also cover a wide range of requirements for the 
manufacturer on such things as: 

(a) The procedure and requirements for a manufacturer to 
become certified to manufacture MIL-spec parts. 

(b) The requirements for qualifying parts. 

(c) Product-assurance provisions in such areas as quality 
control, inspection procedures, personnel training, 
cleanliness, failure analysis, and documentation. 

(d) Test methods and procedures. 

(e) Marking and identification of product. 

(f) Preservation and packing. 

JANTX, and JANTXV 
Solid-State Power Devices 

The major military specification used for the procurement 
of standard solid-state devices by the military is MIL-S- 
1 9500, which covers the devices such as discrete transistors, 
thyristors, and diodes. 

MIL-S-19500 is the specification for the familiar “JAN” type 
solid state devices. Detailed electrical specifications are 
prepared as needed by the three military services and 
coordinated by the Defense Electronic Supply Center 
(DESC). 



Order of procedure diagram for JANTX and JANTXV solid-state devices. 


3-3 


HIGH-REL POWER 
TRANSISTORS 











JANTX and JANTXV Devices 

MIL-S-19500 is the specification for the familiar “JAN” 
type discrete solid state devices. JANTX types receive 
100 percent process conditioning, and power condition- 
ing, and are subjected to lot rejection based on delta 
parameter criteria in addition to Group A, Group B, and 
Group C lot sampling. JANTXV types are subjected to 
100 percent (JTXV) internal visual inspection in addition 


to all of the JANTX tests in accordance with MIL-STD- 
750 test methods and MIL-S-19500. 

DESC publishes “QPL-19500”, a Qualified Products List 
of all types and suppliers approved to produce and brand 
devices in accordance with MIL-S-19500. 


QPL Approved Types 

Harris is presently qualified on the following devices. Prices and delivery quotations may be obtained from your local 
sales office, representative or distributor listed in Section 6. 


JANTX and JANTXV Bipolar Power Transistors 


TYPES 

MIL-S- 

19500/ 

PACKAGE 

POLARITY 

P T (W) 

>c (A) 

V CEO 

(V) 

h FE 

f T (MHz) 

MIN 

«c(A) 

2N3584, 2N3585 

384 

TO-21 3AA/TO-66 

N-P-N 

35 

2 

300 

25 

1 

15 

2N3879 

526 

TO-21 3AA/TO-66 

N-P-N 

35 

7 

75 

20 

4 

40 

2N5038, 2N5039 

439 

TO-204AA/TO-3 

N-P-N 

140 

20 

90 

20 

12 

60 

2N5302, 2N5303 

456 

TO-204AA/TO-3 

N-P-N 

200 

30 

80 

15 

15 

2 

2N5671, 2N5672 

486 

TO-204AA/TO-3 

N-P-N 

140 

30 

120 

20 

20 

50 

2N6032, 2N6033 

528 

TO-204AE/TO-3 

N-P-N 

140 

50 

120 

10 

50 

50 

2N6211 -2N6213 

461 

TO-21 3AA/TO-66 

P-N-P 

35 

-2 

-350 

30 

-1 

20 

2N6286, 2N6287 

505 

TO-204AA/TO-3 

P-N-P 

175 

-20 

-100 

1250 

-10 

8 

2N6306, 2N6308 

498 

TO-204AA/TO-3 

N-P-N 

125 

8 

350 

15 

3 

5 

2N6383 - 2N6385 

523 

TO-204AA/TO-3 

N-P-N 

100 

10 

80 

1000 

5 

20 

2N6546, 2N6547 

525 

TO-204AA/TO-3 

N-P-N 

175 

15 

300 

12 

5 

60 

2N6648 - 2N6650 

527 

TO-204AA/TO-3 

P-N-P 

85 

-10 

-80 

1000 

-5 

20 

2N6671, 2N6673 

536 

TO-204AA/TO-3 

N-P-N 

150 

10 

400 

10 

5 

15 

2N6674, 2N6675 

537 

TO-2 04 A A/T 0-3 

N-P-N 

175 

20 

400 

8 

10 

15 

2N6676, 2N6678 

538 

TO-204AA/TO-3 

N-P-N 

175 

20 

400 

8 

10 

15 


3 - 





























































































































































Radiation-Resistant Power Transistors 


The following Harris bipolar silicon power transistors are 
manufactured using special design and processing tech- 
niques to assure continued functional performance after 
exposure to specified dosages of neutron and gamma 
radiation. 


The following types are recommended for those applications 
where radiation tolerance is a critical factor. Radiation 
tolerance is not covered by present slash (/) specifications. 
Device capabilities and system requirements are generally 
limited to a custom specification basis. 


Harris Radiation-Hardened Bipolar Power Transistors 


Types 

Description 

Package 

Gamma Intensity 
(RAD(Si)/s) 

Neutron Fluence 
(N/cm 2 2) 

2N3879 

75V/7A, N-P-N Hi-Speed 

TO-213AA 

1 xIO 7 

5x10i3 

2N5038 

90V/20A, N-P-N Hi-Speed 

TO-204AA 

1 x 10 7 

5 x 1 0^3 

2N5320 

75V/2A, N-P-N Small-Sig. 

TO-205AD 

1 x 10 7 

5 x 10i3 

2N5322 

75V/2A, P-N-P Small-Sig. 

TO-205AD 

1 x 10 7 

5 x 10i3 

2N5672 

1 20V/30A, N-P-N Hi-Speed 

TO-204AA 

1 x 10 7 

5 x 10 13 

2N6248 

100V/10A, P-N-P EPI-Base 

TO-204AA 

1 x 10 7 

5 x 10i3 

2N6673 

400V/8A, N-P-N Hi-Speed 

TO-204AA 

1 xIO 7 

5 x 10i3 

2N6688 

200V/20A, N-P-N Hi-Speed 

TO-204AA 

1 x 10 7 

5 x 1013 

2N7142* 

60V/12A, N-P-N Hi-Speed 

TO-204AA 

1 x 108 

1 x 10 u 

2N7143* 

80V/12A, N-P-N Hi-Speed 

TO-204AA 

1 x 10® 

1 x 10 14 

2N7144* 

60V/12A, N-P-N Hi-Speed 

Radial 

1 X 108 

1 x 10i 4 

2N7145* 

80V/12A, N-P-N Hi-Speed 

Radial 

1x108 

1 x 10 14 

2N7146* 

60V/12A, N-P-N Hi-Speed 

TO-257AA 

1 X 108 

1 x IO 1 4 

2N7147* 

80V/12A, N-P-N Hi-Speed 

TO-257AA 

1 X 108 

1 x IO 1 4 


‘Formerly RCA Dev. type TA9107. 


Neutron-Radiation Compensation 

In Harris radiation-resistant bipolar power transistors, the 
base width is made as narrow as possible (consistent with 
other design objectives) to achieve a minimum base transit 
time so that a maximum number of minority carriers can 
complete the journey through the base. The narrower base 
width thus compensates for the major cause of failure in 
transistors exposed to neutron radiation, the reduction in 
minority-carrier lifetime and the corresponding decrease in 
transistor current gain. The voltage-supporting region in 
the collector is also made as narrow as feasible and is 
heavily doped. In this way, the series-resistance path is 
made as low as possible to compensate for the rise in col- 
lector series resistance and the resultant higher saturation 
voltage caused by exposure of the transistor to neutron 
radiation. 

The problem of increased leakage currents is solved by 
use of epitaxial-planar transistors. The initial leakage in 
these transistors is so small that even the higher levels 
caused by neutron bombardment are unlikely to cause 
failure. 

Because the narrower base width and reduced collector 
resistivity used to improve transistor radiation resistance 

See Application Note AN-6320 for Data 


are contradictory to the design requirement for high-volt- I 
age, high-energy transistors, designers should adjust cir- I 
cuitsto require the minimum possible emitter-to-collector j 
voltage-breakdown capability. In addition, ratings for ; 
transistors should be specified in accordance with the way 
in which the devices are to be used, (i.e., Vce or Vcev, 
and never Vceo). The circuit design should also provide 
high-energy protection for the transistor. 

Gamma-Radiation Compensation 

The gamma dose rate at which the onset of secondary 
photocurrent occurs depends strongly on the geometry of 
the transistor emitter. The secondary photocurrent is initi- 
ated when a portion of the emitter-base junction becomes 
forward-biased because of the voltage drop across the 
lateral base resistance under the emitter. In Harris radia- 
tion-resistant transistors, the distance from the base con- 
tact to the farthest point of the base under the emitter is 
reduced to the minimum possible value to achieve a sub- 
stantial increase in the gamma threshold level at which the 
secondary photocurrent starts. 
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Custom-Ordered Added Value Screening 


Added Value Screening for Power Bipolar 
Transistors and Chips 

Many solid-state devices not yet covered by military speci- 
fications, because they are too new, offer the most recent 
technological advances or have special performance char- 
acteristics which offer advantages to the designer of high- 
reliability equipment. Harris cooperates with the users of 
such devices in establishment of high-reliability specifica- 
tions patterned after MIL standards, which allow these 
designs to be approved for use in military and aerospace 
systems, as well as commercial equipment. ' 

Most procurements of solid-state devices for military sys- 
tems are made by the equipment contractor from the MIL- 
STD parts list as awards are received for electronic equip- 
ment. Some military and aerospace programs, because of 
their size, duration, or special requirements (Minuteman 
and Peacekeeper are two examples), require that special 
specifications and process methods, or even special pro- 
duction lines, be established and tailored to the particular 
functional, reliability, and economic needs of the pro- 
gram. Harris has frequently used the resource of its 
laboratories, production facilities, and expert technical 
staff to contribute to the success of such programs. 


All Harris high-reliability solid-state power devices are 
processed in accordance with provisions of MIL-S-19500. 
The desired screening test sequence can be chosen from 
the models shown in the screening table. 

Class S devices provide wafer lot control traceability from 
wafer diffusion through screening. 

Class S chips also provide wafer lot control traceability 
from wafer diffusion through screening. A sample of 22 
devices taken from this lot is assembled in a suitable 
package. The assembled sample devices are subjected to 
the Class S screening sequence in the table below. Class 
S chips are released for shipment when the assembled 
sample devices successfully pass the screen. 

Class V devices are screened for precap internal visual 
inspection plus burn-in and domestic assembly. Such 
devices are referred to as JANTXV. Class X devices are 
100% burned-in and are referred to as JANTX. 

Group B and Group C tests will be performed when 
requested in accordance with MIL-S-19500. 


Added Value High-Reliability Screening for Harris Bipolar Power Transistors 


SCREEN 

MIL-STD-750 

METHOD 

CONDITION 

CLASS S 

REQUIREMENTS 

CLASS V 

REQUIREMENTS 

CLASS X 
REQUIREMENTS 

1. Internal Visual 

2072 

For transistors. 

100% 

100% 

- 

2. High Temp Life 

(LTPD) 

(stabilization bake) 

1032 

24 hrs min at max 

rated storage 

temp. 

100% 

100% . 

100% 

3. Thermal shock 

(temp cycling) 

1051 

No dwell is 

required at 25° C. 

Test condition C, 

20 cycles, t 

(extremes) >10 

min. 

100% 

100% 

100% 

' 

4. Constant 

acceleration 1/ 

2006 

Yi direction at 

20,000 G min 

except at 10,000 

G min for devices 

with power rating 

of > 10 watts at 

T c = 25°C. The 1 

min hold time 

requirement shall 

not apply. 

100% 

100% 

100% 
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Added Value High-Reliability Screening for Harris Bipolar Power Transistors 


SCREEN 

MIL-STD-750 

METHOD 

CONDITION 

CLASS S 
REQUIREMENTS 

CLASS V 
REQUIREMENTS 

CLASS X 

REQUIREMENTS 

5. Hermetic Seal 

Fine 1/ 

1071 

Test condition G 

or H, max leak 

rate = 5x1 0 -8 atm 

cc/s except 

5x1 0 -7 atm cc/s 

for devices with 

internal cavity > 

0.3 cc. 

Optional if done 

in screen 14. 

100% 4/ 

100% 4/ 

Gross 


Test condition A, 

C, D, E, or F. 

Optional 

100% 4/ 

100% 4/ 

6. Serialization 


See 3.7.9. 

100% 



7. Interim Electrical 

Parameters 


As specified. 

100% 

(Read and record) 



8. High Temp Reverse 

Bias (HTRB) 


48 hrs min at T A = 

150° C (min) and 

minimum applied 

voltage as 

follows: 




Burn-in 

(for transistors) 

1039 

Transistors - 80% 

(min) of rated 

Vcb (bipolar), 

Vgs(fet), or 

Vdsifet) as 

applicable. Test 

condition A. 

100% 

100% 

100% 

9. Interim electrical 

and delta parameters 


As specified but 

including all delta 

parameters as a 

minimum. 

Leakage current 

shall be measured 

on each device 

before any other 

test is made. 

100% (Measure 

all specified 

parameters within 

16 hrs after 

removal of 

applied voltage 

in HTRB. Record 

those parameters 

which have a 

delta limit.) 

(See screen 11.) 

100% (Measure 

all specified 

parameters within 

24 hrs after 

removal of 

applied voltage 

in HTRB. Record 

those parameters 

which have a 

delta limit.) 

(See screen 11.) 

100% (Measure 

all specified 

parameters within 

24 hrs after 

removal of 

applied voltage 

in HTRB. Record 

those parameters 

which have a 

delta limit.) 

(See screen 11.) 


CO 
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Custom-Ordered Added Value Screening 

Added Value High-Reliability Screening for Harris Bipolar Power Transistors 


SCREEN 

MIL-STD-750 

METHOD 

CONDITION 

CLASS S 
REQUIREMENTS 

CLASS V 
REQUIREMENTS 

CLASS X 
REQUIREMENTS 

10. Power Burn-In 


As specified. 

100% 

100% 

100% 

Burn-In 


Transistors. Test 

240 hrs (min) 

160 hrs (min) 

160 hrs (min) 

(Transistors) 


condition B. 




Burn-In 

1040 

Thyristors. 

240 hrs (min) 

96 hrs (min) 

96 hrs (min) 

(Thyristors) 3/ 






11. Final Electrical Test 


As specified. 

100% 

100% 

100% 

Interim Electrical 


All interim and 

Interim electrical 

Interim electrical 

Interim electrical 



delta parameter 

and delta 

and delta 

and delta 



measurements 

parameters as a 

parameters as a 

parameters as a 



must be 

minimum. (Read 

minimum. (Read 

minimum. (Read 



completed within 

and record.) 

and record.) 

and record.) 



96 hrs after 






removal from 






burn-in 






conditions. 




Other Electrical 



Group A, sub- 

1 

Group A, sub- 

Group A, sub- 

Parameters 



groups 2 and 3. 

groups 2 and 3. 

roups 2 and 3. 

12. Hermetic Seal 

1071 

(Same as 5 on 

previous page) 2/ 

100% 

Optional 4/ 

Optional 4/ 

Fine 1/ 






Gross 






13. Radiography 

2076 

2/ 

100% 

— 

— 

14. External Visual 

2071 

To be performed 

100% 

— 

- 

Examination 


after complete 

marking. 





*1/ Omit fine leak seal test and constant acceleration test for double plug, non-internal cavity diode construction. 

*2/ The radiographic and seal screens for JANS may be performed in any order following final electrical test. Glass diodes 
shall not be painted until after seal tests. When hermetic seal testing is performed in screen 5 it does not have to be 
performed again in screen 12 for double plug, non-internal cavity diode construction. 

*3/ Reverse-blocking test shall replace power burn-in for power rectifiers at> 1 0 amp rating at T c > 100° C and all thyristors. 
4/ Fine and gross seal leak test for JANTX and JANTXV shall be performed in either block 5 or block 12. 
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Package Designations 




TO-202AB 


TO-204AA 






Dimensional Outlines 


TO-202AB 

VERSATAB 



Notes: 

1: Package contour optional within dimensions specified. 
2: Lead dimensions uncontrolled in this zone. 

3: Controlling dimensions: inch. 


SYMBOL 

INCHES | 

MILLIMETERS I 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

— 

0.05 

— 

1.270 

1 

b 

0.023 

0.029 

0.584 

0.736 


bi 

0.045 

0.055 

1.143 

1.397 

1 

c 

0.018 

0.026 

0.457 

0.660 


D 

0.305 

0.325 

7.747 

8.255 


E 

0.130 

0.150 

3.302 

3.810 


e 

0.095 

0.105 

2.413 

2.667 


ei 

0.190 

0.210 

4.826 

5.334 


G 

0.760 

0.840 

19.31 

21.33 


Gi 

0.230 

0.250 

5.842 

6.350 


H 

0.330 

0.370 

8.382 

9.398 


L 

0.400 

0.450 

10.16 

11.43 


Li 

0.050 

0.100 

1.27 

2.54 

1, 2 

0P 

0.123 

0.127 

3.124 

3.225 


Q 

0.120 

0.130 

3.048 

3.302 


Qi 

0.039 

0.050 

0.990 

1.270 


on 

— 

50° 

— 

50° 

1 


92CS-24062R6 


TO-204AA 



TO-204AA 

200-mil diameter pin isolation 



Notes: 

1: 0b applies between Li and L. Diameter is uncontrolled 
in Li. 


SYMBOL 

INCHES 

MILLIMETERS 

NOTE 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.250 

0.450 

6.4 

11.4 


0b 

0.038 

0.043 

0.966 

1.092 


0D 

— 

0.875 

— 

22.22 


e 

0.420 

0.440 

10.67 

11.17 


e 1 

0.205 

0.225 

5.21 

5.71 


F 

— 

0.135 

— 

3.42 


L 

0.312 

— 

7.93 

— 


0P 

0.151 

0.161 

3.84 

4.08 


q 

1.187 BSC 

30.15 BSC 


R 

— 

0.525 

— 

13.33 


R i 

— 

0.188 

— 

4.77 


s 

0.655 

0.675 

16.64 

17.14 



92CS-37249R1 



SYMBOL 

INCHES 1 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.250 

0.450 

6.35 

11.35 


0b 

0.038 

0.043 

0.96 

1.092 

1 

0bi 

0.200 

NOM. 

5.08 1 

MOM. 


0D 

— 

0.875 

— 

22.22 


e 

0.420 

0.440 

10.67 

11.17 

2 

ei 

0.205 

0.225 

5.21 

5.71 

2 

F 

0.060 

0.135 

1.53 

3.42 


L 

0.312 

0.500 

7.93 

12.70 


Li 

— 

0.050 

— 

1.27 

1 

0P 

0.151 

0.161 

3.836 

4.089 


q i 

1.177 

1.197 

29.90 

30.40 


R 

0.495 

0.525 

12.58 

13.33 


Ri 

0.131 

0.188 

3.33 

4.77 


s 

0.655 

0.675 

16.64 

17.14 



92CS-32102 


2: These dimensions should be measured at points 0.050 
in. (1.270 mm) to 0.055 in. (1.397 mm) below seating 
plane. When gage is not used, measurement will be 
made at seating plane. 
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Dimensional Outlines 

TO-204AE 

141 -mil diameter pin isolation 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.250 

0.450 

6.4 

11.4 


0b 

0.057 

0.063 

1.45 

1.60 


<t> b. 

0.141 NOM. 

3.58 NOM. 


0D 

— 

0.875 

— 

22.22 


e 

0.420 

0.440 

10.67 

11.17 


ei 

0.205 

0.225 

5.21 

5.71 


F 

0.060 

0.135 

1.53 

3.42 


L 

0.440 

0.480 

11.18 

12.19 


0P 

0.151 

0.161 

3.84 

4.08 


q 

1.187 

BSC 

30.15 

BSC 


R 

0.495 

0.525 

12.58 

13.33 


Ri 

0.131 

0.188 

3.33 

4.77 


s 

0.655 

0.675 

16.64 

17.14 



92CS-37. r >23 



TO-220AA 

VERSAWATT 



1. Tab contour optional within H-j and E. 

2. Position of lead to be measured 0.050 - 0.055 in. (1.270 - 1.397 mm) 
below seating plane. 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.140 

0.190 

3.56 

4.82 

- 

b 

0.020 

0.045 

0.51 

1.14 

- 

bl 

0.045 

0.070 

1.15 

1.77 

- 

c 

0.015 

0.025 

0.38 

0.63 

- 

D 

0.560 

0.625 

14.23 

15.87 

- 

E 

0.380 

0.420 

9.66 

10.66 

1 

e 2 

0.190 

0.210 

4.83 

5.33 

2 

F 

0.045 

0.055 

1.14 

1.39 

- 

Hi 

0.230 

0.270 

5.85 

6.85 

1 

Jl 

0.080 

0.115 

2.04 

2.92 

- 

L2 

- 

0.050 

- 

1.27 

- 

L3 

0.360 

0.422 

9.15 

10.71 

- 

OP 

0.139 

0.147 

3.531 

3.733 

- 

Q 

0.100 

0.120 

2.54 

3.04 

- 

S 

0.580 

0.610 

14.74 

15.49 

- . 


92CS-37524R1 
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NOTES: 

1. Position of lead to be measured 0.250-0.255 in. 
(6.350-6.477 mm) from case. 


TO-251/VA 


r b2 "i 




YMBOL 

INCHES 

MILLIMETERS 


MIN. 

MAX. 

MIN. 

MAX. 

A 

0.086 

0.094 

2.19 

2.38 

Al 

0.035 

0.045 

0.89 

1.14 

b 

0.025 

0.035 

0.64 

0.89 

bl 

0.030 

0.045 

0.76 

1.14 

b 2 

0.205 

0.215 

5.21 

5.46 

c 

0.018 

0.023 

0.46 

0.58 

ci 

0.018 

0.023 

0.46 

0.58 

D 

0.235 

0.245 

5.97 

6.22 

E 

0.250 

0.265 

6.35 

6.73 



hoio (mi e (mjy 


4 

3 


92CS-42862 


N OTES: 

1. 1 -X- | is datum surface, (seating plane) 

2. ( ~ E ~ I and \ -Y- 1 are datums. 

3. Lead dimension uncontrolled in L3. 

4. Tab contour optional within dimensions b2 and L2. 

5. Controlling dimension: inch. 


PACKAGE 

INFORMATION 










Dimensional Outlines 

TO-252AA 



NOTES: 

1. 1 -X- | is datum surface, (seating plane) 

2. | -E- 1 and I -Y- | are datums. 

3. Lead dimension uncontrolled in L3. 

4. Tab contour optional within dimensions b 2 and L 2 . 

5. D-j and E*| establishes a minimum mounting surface for 
Terminal 4. 

6. L is the terminal length for soldering. 

7. Controlling dimension: inch. 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.086 

0.094 

2.19 

2.38 


Al 

0.035 

0.045 

0.89 

1.14 


b 

0.025 

0.035 

0.64 

0.88 

2 

bl 

0.030 

0.045 

0.76 

1.14 


b 2 

0.205 

0.215 

5.21 

5.46 

4 

c 

0.018 

0.023 

0.46 

0.58 


ci 

0.018 

0.023 

0.46 

0.58 


D 

0.235 

0.245 

5.97 

6.22 


Dl 

0.170 

__ 

4.32 

- 

1,5 

E 

0.250 

0.265 

6.35 

6.73 

2 

El 

0.170 



4.32 

— 

1, 5 

e 

0.090 BSC 

2.28 BSC 


e 1 

0.180 BSC 

4.57 BSC 


H 

0.370 

0.410 

9.40 

10.42 


L 

0.020 

— 

0.51 

— 

6 

Li 

0.025 

0.040 

0.64 

1.02 


L2 

0.035 

0.050 

0.88 

1.27 

4 

l 3 

0.045 

0.060 

1.15 

1.52 

3 


92CS-42B63 


RADIAL PACKAGE 




SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

— 

0.200 

— 

5.08 


Al 

— 

0.125 

— 

3.17 

1 

C 

0.015 

0.019 

0.38 

0.48 


Cl 

— 

0.015 

— 

0.38 


(pD 

— 

0.710 

— 

18.03 


0Di 

0.615 

0.690 

15.62 

17.52 

1 

d 

0.042 

0.046 

1.06 

1.16 


L 

0.700 

0.710 

17.78 

18.03 


Li 

- 

0.510 

- 

12.95 


21 

90‘ 

> ±2 o 

90° ± 2° 



„ 92CS-20224R1 

Note: 

1. Controlled area of the diameter does not include 
the brazed area around the ceramic Imd terminal 2. 
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Suggested Hardware and Mounting Arrangements 


TO-202AB 


TO-204AA 




2 METAL WASHERS,, — .. 

© 

2 LOCK WASHERS@ 


2 HEX. NUTS 
2 SOLDER LUGS^ 

2 HEX. NUTS 


OF377A 

MICA INSULATOR 


HEATSINK 

(CHASSIS) 

DF378F 

2 NYLON INSULATING 
BUSHINGS 

I D. = 0.156 in. (4.00 mm) 
SHOULDER DIA. = 0.250 in. 
(6.40 mm) MAX., 
SHOULDER THICKNESS 
= 0.050 in. (1.27 mm) MAX. 


NOTE MAXIMUM TORQUE APPLIED TO MOUNTING 
FLANGE IS 12 in lbs (0 Mkgfml 


TO-204AA 

200-mil diameter pin isolation 



2 HEX. NUTS^^ 
2 SOLDER LUGS^^ 
2 HEX NUTS ©> 


NOTE MAXIMUM TORQUE APPLIED TO MOUNTING 
FLANGE IS 8 in lbs (0 09kgfm) 


TO-204AE 
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Suggested Hardware and Mounting Arrangements 


TO-220AA 


TO-220AB 



METAL WASHER 
LOCK WASHER © 


NR231A 

RECTANGULAR METAL 
WASHER 


DF103B 

MICA INSULATOR 
HOLE DIA. =0.145-0.141 in. 
<3.68-3.58 mm) 


DF378F 

INSULATING SHOULDER WASHER 
I.D. = 0.156 in. (4.00 mm) 
SHOULDER DIA. = 

0.250 in. 6.35 (mm) MAX. 


HEX NUT 
SOLDER LUG 



METAL WASHER 


© 

LOCK WASHER © 


HEX NUT 
SOLDER LUG 


@> 


note maximum torque applied to mounting 

FLANGE IS 8 in lb (0 09 kgf ml 


NOTE MAXIMUM TORQUE APPLIED TO I 
FLANGE IS 8 in lb (0 09 kgf m) 


SCREW, 6-32 


NR231A 

RECTANGULAR METAL 
WASHER 


DF103B 

MICA INSULATOR 
HOLE DIA. = 0.145-0.141 in. 
(3.68-3.58 mm) 


HEATSINK 

(CHASSIS) 


DF378F 

INSULATING SHOULDER WASHER 
I.D. = 0.156 in. (4.00 mm) 
SHOULDER DIA. = 

0 250 in. 6 35 (mm) MAX. 


92CS-39586 


4-8 



TO-220 

VERSAWATT 


Lead Forms for Plastic Power Packages 










Lead Forms for Plastic Power Packages 

TO-220 

VERSAWATT (Cont’d) 



Top View 
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Surface-Mount Lead Forms 


TO-220 

VERSAWATT 


+ 0.025 



92CS-37522 
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Surface-Mounted Devices Mounting and Handling Considerations 


General — Since the external epoxy portions of the TO- 
251 AA and TO-252AA surface-mounted devices are much 
smaller than oh conventional transistor packages, these 
devices are often more susceptible to high-temperature/ 
high-humidity conditions. Thus, these surface-mounted 
devices should be coated or encapsulated when used in 
high-temperature/high-humidity environment. 

Preheating — Both TO-251AA and TO-252AA “D-Pak” 
transistors must be preheated prior to being mounted on 
circuit boards. There are several methods of preheating, 
including use of an infrared heat panel, parabolic infrared 
lamp, or hot air circulation. Preheat the devices at 100- 
150°C for two minutes, raising the temperature as gradu- 
ally as possible, since the device pellets may be damaged 
by an abrupt thermal shock. 

Soldering — Both TO-251AA and TO-252AA transistors 
are specified for 250° C solder temperature for 20 seconds 
duration. It is important to use a solder with a melting 
temperature of 190°C or lower. In general, soldering con- 
ditions range from 220-240° C for 3-5 seconds. 

When using molten solder in the metal mask method, 


avoid uneven printing and deformation. Recommended 
uniform solder printing thickness is at least 200/um to 
ensure lead wire solderability. 

When using a soldering iron to mount a device to the cir- 
cuit board, care should be taken to avoid damage and/ 
or dislocation of the device. (For this reason, soldering 
irons are recommended only for experimental or repair 
work.) For proper bonding, the soldering iron tip should 
be 1mm or less in diameter, and 250° C for 3 seconds or 
less. Never touch the epoxy package with the soldering 
iron. 

Figures 1 and 2 show the relationship between soldering 
temperature and preheating time for various device mount- 
ing procedures. 

Flux removal — After surface-mounted devices have been 
soldered to the circuit board/substrate, excess flux must 
be removed to prevent corrosion of the device and lead 
wires. Organic flux may be removed by rinsing; but inor- 
ganic flux must be cleaned with an olefin cleaner such as 
Freon TE or Di-Freon Solvent S3-E. 




Fig. 1 — Solder dip method. 


Fig. 2 — Reflow solder method. 
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Surface-Mounted Devices Power Dissipation Considerations 


Maximum power dissipation for the TO-251AA is 1W; 
however, when the TO-252AA is mounted directly to a 
ceramic substrate, the power dissipation is increased to 


2-3W. Figure 3 illustrates the maximum power dissipation 
for either the D72F5T1 or the D73F5T1 transistor mounted 
to a ceramic substrate. 



0 20 40 60 80 100 120. 140 160 


Ambient temperature 


Fig. 3 — PD<max> vs. Ta characteristics of either the D72F5T1 or D73F5T1 
transistor mounted on a ceramic substrate. 


Certain circuit designs (such as motor drives and flash cir- 
cuits) require devices to be rated for transient conditions 
as well as for their overall power dissipation capability. 


The relationship between maximum power dissipation and 
pulse width under transient conditions for typical TO- 
251 AA devices is shown in figure 4. 



Fig. 4 — Po vs. Ta characteristics of D72F5T1 and D73F5T1 under transient 
conditions. 
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Application Note Abstracts 
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APPLICATION 
NOTE ABSTRACTS 




Application Note Abstracts 

Power Transistors 


AN-4509 8 pages 

Compact 5-Volt Power Supplies Using High- 
Voltage Power Transistors 

The use of low-cost, industrial-type, high voltage 
power transistors and fast-recovery rectifiers to 
achieve size and weight reductions and efficiency 
improvements in 5-volt dc power supplies with 
output currents of 50 amperes or more are discussed. 
The supplies described, like those used in high- 
reliability aerospace applications, use switching 
rather than dissipating regulators to eliminate the 
need for a 60-Hz power transformer and heat sinks 
for the transistors. A complete switching-regulator 
power supply is described in detail. 

AN-4573 6 page: 

Testing for Forward-Bias Second Breakdown in 
Power Transistors 

The design of a non-destructive forward-bias 
second-breakdown test facility that determines the 
forward-bias second-breakdown safe-operating locus 
for power transistors is described. Detailed schematic 
diagrams of test circuits that can be used to test 
devices with collector-current ratings up to 2.5 
amperes and sustaining collector-to-emitter voltage 
[ V CEO( sus )] ratings up to 300 volts, or with ratings 
to 5 amperes and 100 volts, are given. 


AN-4612 4 pages 

Thermal-Cycling Rating System for Silicon 
Power Transistors 

The basic causes of thermal fatigue in silicon power 
transistors are analyzed, and a rating chart that 
makes it possible for a circuit designer to avoid such 
failures during the operating life of his equipment is 
described. Examples are provided on the use of this 
chart to determine the transistor operating conditions 
required to assure a desired thermal-cycling cap- 
ability and to determine whether the thermal-cycling 
capability is adequate for the requirements of a given 
application. 

AN-6145 8 pages 

A Test Set for Nondestructive Safe-Area 
Measurements Under High-Voltage, High- 
Current Conditions 

The determination of the safe-operating area of 
power transistors at high volt/ ampere products 
under pulsed and repetitive-pulsed conditions, nondestruc- 
tively, is made possible by the test set described in this 
Note. System philosophy, design, construction, and 
operation are detailed. 

AN-6163 12 pages 

Quantitative Measurement of Thermal-Cycling 
Capability of Silicon Power Transistors 

This Note discusses the methods used to test the 
thermal-cycling capability of power transistors. A 
brief description of thermal fatigue, application 
requirements, and rating charts is given. A detailed 
discussion of the practical design and construction of 
thermal-cycling racks is also included along with 
actual test conditions for various power transistor 
types. Acceleration factors, failure indicators, failure 
mechanisms, and real-time control of thermal- 
cycling capability of factory products are discussed. 
Some information is also given on hermetic versus 
plastic-package thermal-cycling reliability. 


AN-6249 6 pages 

Real-Time Controls of Silicon Power-T ransistor 
Reliability 

This Note compares the traditional, classical 
approach to the reliability-assurance testing of power 
transistors with a newer classification of testing: Real- 
Time Control, RTC. The classical approach is com- 
monly referred to as Group B, and involves a series of 
mechanical, environmental, and life stress tests. RTC 
involves a continuous, systematic evaluation and 
control in “real time” of basic, potential failure 
mechanisms. It is an important supplement to a total 
program of reliability assurance. 


AN-6281 6 pages 

Accurate Measurement of Sustaining Voltage of 
Power Transistors — A Pulsed-Breakdown Test 
Set 

Several techniques for the measurement of the 
primary (sustaining) breakdown voltage of power 
transistors are in common use today. The charac- 
teristics and limitations of these test methods frequent- 
ly make rapid and accurate sustaining-voltage 
readings on power transistors difficult or impossible. 
The test set described in this Note fills the need for 
accurate, laboratory-type, sustaining-voltage measur- 
ing equipment, although circuitry used in the test set 
design may be adapted to high-speed testing equip- 
ment as well. A complete parts list and calibration 
sequence are given. 

AN-6320 8 pages 

Radiation-Hardness Capability of RCA Silicon 
Power Transistors 

The types of radiation damage that might be 
experienced by a power device and the tests used to 
determine the design most effective in preventing 
these types of damage are described. 

AN-6330 12 pages 

A Safe-Area Rating System for Power Inverters 
Handling Capacitive and Inductive Loads 

Although transistor power inverters have classic- 
ally been evaluated with resistive loads, the reliability 
of practical inverters often depends on inductive and 
capacitive loads and associated starting transient con- 
siderations. This Note describes a safe-area rating 
system for transistors and relates this system to self- 
excited single-transformer, self-excited double trans- 
former, and driven inverters operating into resistive, 
capacitive, and inductive loads under both steady- 
state and starting conditions. 

AN-6423 8 pages 

Thirty-Watt (RMS) True Complementary — 
Symmetry Audio Amplifier Using BDX33 and 
BDX34 Darlington Transistors 

Monolithic-silicon Darlington transistors de- 
signed for low- and mediurh-frequency power applica- 
tions are especially suitable for audio-output 
applications. This Note describes the design and 
performance of an audio amplifier that incorporates 
such devices. 

AN-6425 8 pages 

Automatic Analyzer for Determining Safe 
Operating Area of Power Transistors 

The safe operating area is one of the most 


important ratings of a power transistor, yet only a few 
methods exist to evaluate it. The method presented in 
this Note allows description of the safe operating area 
for both dc and pulse operation without subjecting 
the transistor to breakdown. Botn n-p-n and p-n-p 
transistors in hermetic or plastic packages can be 
evaluated, and the complete safe-area curve can be 
automatically described in a short time. 


AN-6605 16 pages 

Application of RCA Power Devices in Off-Line, 
High-Frequency Inverter/Converter Circuits 

The current trend in power inverter/ converter 
design is to use high-frequency switching techniques 
and direct operation off the available utility lines (i.e., 
1 10 or 220 volts). The use of higher operating fre- 
quencies reduce the magnetic materials required and 
the size of the filter capacitors. This Note discusses 
the use of RCA power transistors and SCR’s in 
selected high-frequency inverter/ converter applications. 

AN-6624 16 pages 

Voltage Limitations of Power Transistors 

This Note summarizes the primary factors that 
determine the voltage limitations of power transistors 
used in common-emitter circuits with typical base-to- 
emitter circuit terminations. The material presented 
defines terms and the various operating regions of the 
transistor as shown in typical volt-ampere charac- 
teristics, develops the analytic relations defining 
operation in each of the regions, and relates each of 
the operating regions to the physical actions taking 
place within the transistor structure. 

AN-6679 32 pages 

Theoretical Relationships in Capacitive- 
Discharge ignition Systems 

There has been both confusion and exaggeration 
concerning the electrical performance of capacitive- 
discharge, or CD, ignition systems. The theoretical 
relationships developed in this Note allow the analy- 
sis of the fundamentals of this type of ignition system 
and an evaluation of the maximum performance 
levels attainable. Three types of systems, the diode- 
clamped system, the free-ringing system (no diode 
clamp) and the free-ringing single-cycle system are 
analyzed and compared. 

AN-6688 20 pages 

A Practical Approach to an Audio-Amplifier 
Design 

This Note discusses general considerations, design 
requirements, and performance for a 20-watt, hi-fi 
amplifier. 

AN-6741 8 pages 

RCA 15-Ampere SwitchMax Power Transistors 
in a 340-Watt 20kHz Flyback Converter 

This Note describes the use of the RCA 2N6676, a 
15rampere SwitchMax power transistor, as a driven 
pulse-width-modulated fly-back-converter stage, the 
final power-output stage, in a 20-kHZ off-line power 
converter that provides 340 watts of output power. 
Adjunct circuitry, such as the driver stage, reverse- 
bias amplifier, and overvoltage and overcurrent 
protection circuits, are also discussed. 
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Application Note Abstracts 


Power Transistors 

AN-6743 16 pages 

900-Watt, Off-the-Line, Half-Bridge Converter 
Using Only Two 15-Ampere ‘SwltchMax’ High- 
Voltage Power Transistors 

To examine and demonstrate the capabilities of 
RCA’s new series of ‘Switch Max’ power transistors 
in a typical switching application, a 900-watt half- 
bridge converter was constructed and studied. The 

circuit switches at a 20-kilohertz rate and with 
minimal alterations can operate from either 120 or 
240 volts. It was built using conventional circuitry but 
in a non-compact modular format so that it would be 
easily accessible for instrumentation connections and 
component or design alteration. The power switches 
used arc the RCA-2N6678 ‘SwitchMax’ 15-ampere 
[ICE(sat)] 450-volt (V^EX) high-speed transistors. 

AN-6744 6 pages 

Low-Cost High-Power Audio Amplifiers Using 
the RCA 8638 and RCA 91 16 Transistor Families 

This Note discusses the basic considerations and 
requirements for design of the output stage for class 
AB audio amplifiers using devices selected from the 
RCA 8638 and RCA9 1 16 families, depending on the 
output desired. Operation with load impedances 
other than eight ohms is also discussed for the various 
power categories. 

AN-6760 12 pages 

A 230-Watt, 40-kHz, Off-Line Forward Converter 
Using One SwitchMax Transistor 

The increased availability of reliable high-current, 
high-voltage, fast switches, such as RCA’s Switch- 
Max series devices, and the development of function- 
al pulse-width-modulating integrated circuits have 
greatly reduced the cost of the off-line medium- 
power, high-frequency forward converters used in the 
production of precisely conditioned low-voltage 
power. This Note describes the possibilities of the 
forward-converter circuit and demonstrates the per- 
formance of the RCA 2N6673 SwitchMax transistor 
in a 230-watt 15-volt 15-ampere off-line converter 
operating at 40 kHz from a 120-volt 60-cycle line. 


AN-6800 6 pages 

A Test Set for Measuring hf e and fj as a 
Function of Collector Current 

This Application Note describes a technique and 
test circuit, the Swept-Ic Test Set, that measures the 
hf e characteristic of a power transistor at a fixed test 
frequency while the collector current, Iq is “swept,” 
or varied, repetitively, at a linear rate, from zero to a 
predetermined maximum. 

AN-6819 8 pages 

The SwitchMax Transistor 

The SwitchMax transistor families, designed for 
high-frequency off-line switching power supplies, con- 
verters, switching regulators and pulse-widthmod- 
ulated amplifiers, are rated for 5, 10, 15, and 25- 
ampere operating currents. They have high safe- 
operating-area (SO A) ratings in both the forward-bias 
and inductive turn-off (clamped Eg/b) modes. These 
capabilities are combined with VceO ratings of up to 
500 volts, and V^ey ratings to 1000 volts. 


AN-6820 8 pages 

Typical Switching Speed Versus Temperature 
Data for SwitchMax Transistors Under Non- 
JEDEC Conditions 

Since the introduction of the SwitchMax power- 
transistor line in 1978, a great amount of study of 
device behavior in special situations has resulted in 
the accumulation of a large volume of switching- 
speed data on hundreds of devices. This Note distills 
the data into a qualitative picture of SwitchMax- 
device performance at other than JEDEC-registered 
switching-test conditions. 

AN-6827 4 pages 

40-Watt Automotive Audio-Power Booster 

In recent years, there has been a growing demand 
for higher power-output capability in automotive 
tape and audio systems. One of the factors limiting 
output capability is the 12-volt automotive-system 
voltage. This Note describes the combination of a 
dc-to-dc regulated up-converter and a simple and 
economical output amplifier that will deliver 40 watts 
into a 4-ohm load. 

AN-6828 4 pages 

In-Socket, High-Temperature, Dynamic Testing 
of Power Transistors 

The measurement, at elevated temperatures, of 
dynamic parameters such as switching time, is a 
problem in in-chamber facilities because of the 
critical nature of lead length and dress. A solution to 
this problem, the approach described in this Note, 
involves the location of a source of heat at the socket 
of the device under test. This “hot-socket” method, in 
which controlled amounts of power are supplied to 
the socket heaters, is adaptable to curve-tracer 
measurements where 1R drops are critical at high 
current. Kelvin connections are used at the collector 
and emitter terminals, mandating a five-terminal 
socket. 

AN-6857 4 pages 

20-Ampere Monolithic-Dariington Power Tran- 
sistors in a Sine-Wave-Inverter Output Stage 

This Note describes the use of the type 2N6284 
power transistor, a 20-ampere, n-p-n, monolithic 
darlington, and its complement, the type 2N6287 
(p-n-p), as low-cost high-output-power single-ended 
power inverters. Either transistor can be used with 
equivalent performance results; the choice of type is 
dependent only upon the polarity of the dc voltage 
supply available. 

An-6866 6 pages 

Practical Aspects of Voltage-Breakdown Test- 
ing of Power Transistors and Darlingtons 

In specifying voltage-breakdown requirements for 
power transistors and power darlingtons, a customer 
will choose a limit which he feels will protect his 
application. However, during the testing of the 
product to verify this limit, either the manufacturer or 
the customer may damage the device. This Note 
reviews the common methods of measurement of 
avalanche breakdown voltage. It points out why 
damage occurs to power transistors as a result of 
these measurements and suggests methods that may 
reduce the incidence of damage. The Note also points 


out that avalanche breakdown testing is performed at 
voltages beyond the maximum ratings of the device 
and that such testing should only be undertaken after 
all necessary precautions have been taken, and with a 
complete understanding of the risks. 


AN-6896 8 pages 

Safe Operating Area and the Design of Reliable 
Audio Power Amplifiers 

The reilability of an audio power amplifier can 
depend on the designer’s understanding of the Safe 
Operating Area, SOA, of the transistors employed, 
and his freedom to implement safeguards against the 
failure of those devices. The designer can overcome 
the limits placed by economics and other factors on 
this freedom, while assuring optimum reliability and 
performance from his designs, by working within the 
constraints imposed by the SOA ratings. This Note 
discusses the use of these ratings through example, 
and the protection circuits required in a proper 
design. 


AN-6904 12 pages 

One-Hundred-Watt T rue-Complementary- 
Symmetry Audio Amplifier Using BD750 and 
BD751 Silicon Transistors 

The BD750and BD751 scries of power transistors 
are complementary p-n-p and n-p-n series, respect- 
ively, selected from the ballasted epitaxial-base 
silicon transistor families, RCA8638 and RCA91 16. 
They feature high-dissipation capability, low satura- 
tion voltage, maximum safe-operating area, a gain- 
bandwidth product (fy) higher than 4 M Hz, and high 
gain at high current levels. The transistors are 
especially suitable for use in the output stage of true- 
complementary high power audio amplifiers. 

Power Hybrid Circuits 

AN-4483 6 pages 

General Application Considerations for the RCA- 
HC2000H Hybrid Linear Power Amplifier 

This Note briefly describes the RCA HC-2000H 
hybrid linear amplifier and discusses such operating 
considerations as dc and ac power dissipation, effi- 
ciency as a function of frequency, protection against 
excessive load variations and reactive loads, and 
heat-sink requirements. 

AN-4782 6 pages 

General Application Considerations for the RCA- 
HC2000H Power Hybrid Operational Amplifier 

The RCA-HC2000H is a power hybrid operation- 
al amplifier that can deliver 100 watts rms to a 4-ohm 
load at a maximum peak current of 7 amperes. It 
operates from a maximum power-supply voltage of 
75 volts (single ended) or ±37.5 volts (split). The 
low-profile package is light in weight and can be used 
with either printed-circuit-board connections or com- 
mercially available 0. 1 10-inch quick-disconnect push- 
on terminals. This Note briefly describes the HC2000H 
and discusses some general application considera- 
tions for this amplifier. 
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TEL: (205)-883-2791 
FAX: 205 883 2861 

Giesting & Associates 

Suite 15 

4835 University Square 
Huntsville, AL 35816 
TEL: (205) 830-4554 
FAX: 205 830 4699 

ARIZONA 

Compass Marketing & Sales, 
Inc. 

11801 N. Tatum Blvd.#101 
Phoenix, AZ 85028 
TEL: (602) 996-0635 
FAX: 602 996 0586 

P.O. Box 65447 
Tucson, AZ 85728 
TEL: (602) 557-0580 
FAX: 602 557 0581 

CALIFORNIA 
Harris Semiconductor 

* Suite 320 

1503 So. Coast Drive 
Costa Mesa, CA 92626 
TEL: (714) 433-0600 
FAX: 714 433 0682 
Harris Semiconductor 
Suite 308 

5250 W. Century Blvd. 

Los Angeles, CA 90045 
TEL: (310) 649-4752 
FAX: 310 649 4804 
Harris Semiconductor 

* Suite 200 
2460 N. First St. 

San Jose, CA 95131 
TEL: (408) 922-0977 
FAX: 408 435 0312 
Harris Semiconductor 

* Suite 350 

6400 Canoga Ave. 

Woodland Hills, CA 91367 
TEL: (818) 992-0686 
FAX: 818 883 0136 
CK Associates 
8333 Clairemont Mesa Blvd. 
Suite 102 

San Diego, CA 92111 
TEL: (619) 279-0420 
FAX: 619 279 7650 
Ewing Foley, Inc. 

1 85 Linden Avenue 
Auburn, CA 95603 
TEL: 916-885-6591 
FAX: 916 885 6594 


Harris Microwave 
Semiconductor Products 
Harris Microwave 
Semiconductor 

1530 McCarthy Blvd. 

Milpitas, CA 95035 
TEL: (408) 433-2222 
TWX: 910 336 2247 
FAX: 408 432 3268 
Gray & Steward, Inc. 

1054 Whispering Pines Dr. 
Scotts Valley, CA 95066 
TEL: (408) 439-8905 
FAX: 408 439 9001 

CANADA 

Blakewood Electronic 
Systems, Inc. 

1 A - 12880 Bathgate Way 
Richmond, BC Canada 
Canada V6V 1Z4 
TEL: (604) 273-9910 
FAX: 604 273 1483 
Clark Hurman Associates 
Unit 14 

20 Regan Road 
Brampton, Ontario 
Canada L7A IC3 
TEL: (416) 840-6066 
FAX: 416 840-6091 
66 Colonnade Rd. 

Suite 205 
Nepean, Ontario 
Canada K2E 7K7 
TEL: (613)727-5626 
FAX: 613 727 1707 

4 Chester 

Pointe Claire, Quebec 
Canada H9R 4H7 
TEL: (514) 426-0453 
FAX: 514 426 0455 

COLORADO 
Compass Marketing 

Suite 350D 
5600 So. Quebec St. 
Greenwood Village, CO 80111 
TEL: (303) 721-9663 
FAX: 303 721 0195 

CONNECTICUT 
Advanced Tech Sales, Inc. 

Westview Office Park 
Bldg. 2, Suite 1C 
850 N. Main Street Extension 
Wallingford, CT 06492 
TEL: (203) 284-0838 
FAX: 203 284 8232 

FLORIDA 

Harris Semiconductor 
* 1301 Woody Burke Rd. 
Melbourne, FL 32902 
TEL: (407) 724-3576 
FAX 407 724 3130 


Harris Semiconductor 
300 6th Avenue, North 
Indian Rocks Beach, FL 34635 
TEL: (813) 595-4030 
FAX: 813 595 5780 

GEORGIA 

Giesting & Associates 

* Suite 108 
2434 Hwy. 120 
Duluth, G A 30136 
TEL: (404) 476-2034 
FAX: 404 476 2023 

ILLINOIS 

Harris Semiconductor 

* Suite 600 

1101 Perimeter Dr. 
Schaumburg, IL60173 
TEL: (708) 240-3480 
FAX: 708 619 1511 
Oasis Sales 
1101 Tonne Road 
Elk Grove Village, IL 60007 
TEL: (708) 640-1850 
FAX: 708 640 9432 

INDIANA 

Harris Semiconductor 

* Suite 100 

11590 N. Meridian St. 

Carmel, IN 46032 
TEL: (317) 843-5180 
FAX: 317 843 5191 
Giesting & Associates 
370 Ridgepoint Dr. 

Carmel, IN 46032 
TEL: (317) 844-5222 
FAX: 317 844 5861 

IOWA 

Advanced Technical Sales 
Inc. 

375 Collins Road, NE 
Cedar Rapids, IA 52402 
TEL: (319) 393-8280 
FAX: 319 393 7258 
Oasis Sales 
Suite 203 

4905 Lakeside Dr., NE 
Cedar Rapids, IA 52214 
TEL: (319) 377-8738 
FAX: 319 377 8803 

KANSAS 

Advanced Technical Sales, 
Inc. 

Suite 8 

601 North Mur-Len 
Olathe, KS 66062 
TEL: (913) 782-8702 
FAX: 913 782 8641 

KENTUCKY 
Giesting & Associates 
212 Gray hawk Court 
Versailles, KY 40383 
TEL: (606) 873-2330 
FAX: 606 873 6233 


MARYLAND 
New Era Sales, Inc. 

678 Ritchie Highway 
Severna Park, MD 21146 
TEL: (410) 544-4100 
FAX: 410 544-6092 

MASSACHUSETTS 
Harris Semiconductor 

* Suite 240 

3 Burlington Woods 
Burlington, MA 01803 
TEL: (617) 221-1850 
FAX: 617 221 1866 
Advanced Tech Sales 
Suite 102 
348 Park Street 
Park Place West 
N. Reading, MA 01864 
TEL: (508) 664-0888 
FAX: 508 664 5503 

MICHIGAN 

Harris Semiconductor 

* Suite 460 

27777 Franklin Rd. 
Southfield, Ml 48034 
TEL: (31 3) 746-0800 
FAX: 313 746 0516 
Giesting & Associates 
Suite 113 

34441 Eight Mile Rd. 
Livonia, Ml 48152 
TEL: (313) 478-8106 
FAX: 313 477 6908 
6898 Curtis Dr. 

Coloma, Ml 49038 
TEL: 616-468-4200 
FAX: 616 468 6511 
1279 Skyhills N.E. 

Comstock Park, Ml 49321 
TEL: (616) 784-9437 
FAX: 616 784 9438 

MINNESOTA 
Oasis Sales 
Suite 210 

7805 Telegraph Road 
Bloomington, MN 55438 
TEL: (612) 941-1917 
FAX: 612 941 5701 

MISSOURI 

Advanced Technical Sales 
13755 St. Charles Rock Rd. 
Bridgeton, MO 63044 
TEL: (314) 291-5003 
FAX: 314 291 7958 

NEW JERSEY 
Harris Semiconductor 

* Suite 210 North 
6000 Midlantic Drive 
Mt. Laurel, NJ 08054 
TEL: (609) 727-1909 
FAX: 609 727 9099 


•Field Application Assistance Available 




North American Sales Offices and Representatives (Continued) 


June 1992 


Harris Semiconductor 

724 Route 202 
P.O. Box 591 M/S 13 
Somerville, NJ 08876 
TEL: (908) 685-6150 
FAX: 908 685-6140 
Tritek Sales, Inc. 

Suite 410 
One Cherry Hill 
Cherry Hill, NJ 08002 
TEL: (609) 667-0200 
FAX: 609 667 8741 

NEW MEXICO 

Compass Mktg. & Sales, Inc. 
Suite 109 

4100 Osuna Rd.,NE 
Albuquerque, NM 87109 
TEL: (505) 344-9990 
FAX: 505 345 4848 

NEW YORK 
Harris Semiconductor 
Hampton Business Center 
1611 Rt. 9, Suite U3 
Wappingers Falls, NY 12590 
TEL: (914) 298-0413 
FAX: 914 298 0425 
Foster & Wager, Inc. 

69 Govorneurs Lane 
Endicott, NY 13760 
TEL: (607) 748-5963 
FAX: 607 748 5965 
42 Rodspire Way 
East Amherst, NY 14051 
TEL: (716) 688-7864 
FAX: 716 688-7864 
251 1 Browncroft Blvd. 
Rochestor, NY 14625 
TEL: (716) 385-7744 
FAX: 716 586 1359 


7696 Mountain Ash 
Liverpool, NY 13090 
TEL: (315) 457-7954 
FAX: 315 457 7076 
Trionic Associates, Inc. 
320 Northern Blvd. 

Great Neck, NY 11021 
TEL: (516) 466-2300 
FAX: 516 466 2319 

Harris Microwave 
Semiconductor Products 
KLM Garner 

46 Clinton St. 

P.O. Box C 

Clark Mills, NY 13321 
TEL: (315) 853-6126 
FAX: 315 853 3011 
111 Marsh Rd. 

Pittsford, NY 14534 
TEL: (716) 381-8350 
FAX: 716 385 2103 

NORTH CAROLINA 
Harris Semiconductor 

4020 Stirrup Creek Dr. 
Building 2A, MS/2T08 
Durham, NC 27703 
TEL: (919) 549-3600 
FAX: 919 549 3660 
New Era Sales 
Suite 203 
11 10 Navajo Dr. 

Raleigh, NC 27609 
TEL: (919) 878-0400 
FAX: 919 878 8514 

OHIO 

Giesting & Associates 
P.O. Box 39398 
2854 Blue Rock Rd. 
Cincinnati, OH 45239 
TEL: (513)385-1105 
FAX: 513 385 5069 


Suite 521 

26250 Euclid Avenue 
Cleveland, OH 44132 
TEL: 216-261-9705 
FAX: 216 261 5624 
2159 Riverhill Rd. 

Columbus, OH 43221 
TEL: 614-459-4800 
FAX: 614 459 4801 

OKLAHOMA 
Nova Marketing 

Suite 1339 

8125D East 51st Street 
Tulsa, OK 74145 
TEL: (800) 826-8557 
TEL: (918) 660-5105 
FAX: 918 665 3815 

OREGON 

Northwest Marketing Assoc. 

Suite 330 

6975 SW Sandburg Road 
Portland, OR 97223 
TEL: (503) 620-0441 
FAX: 503 684 2541 

PENNSYLVANIA 
Giesting & Associates 
471 Walnut Street 
Pittsburgh, PA 15238 
TEL (412) 828-3553 
FAX: 412 828 6160 

TEXAS 

Harris Semiconductor 
Suite 115 

17000 Dallas Parkway 
Dallas, TX 75248 
TEL: 214-733-0800 
FAX: 214 733 0819 


Nova Marketing 
Suite 174 
8350 Meadow Rd. 

Dallas, TX 75231 
TEL: (214) 750-6082 
FAX: 214 750 6068 
Suite 180 

8310 Capitol of Texas Hwy. 
Austin, TX 78731 
TEL: (512) 343-2321 
FAX: 512 343-2487 
Suite 206 

9207 Country Creek Rd. 
Houston, TX 77036 
TEL: (713) 988-6082 
FAX: 713 774 1014 

UTAH 

Compass Marketing & Sales 
4001 South 700 East 
Suite 500 

Salt Lake City, UT 84107 
TEI: (801)264-6606 
FAX: 801 264 6601 

WASHINGTON 
Northwest Marketing Assoc. 
Suite 330N 
12835 Bel-Red Road 
Bellevue, WA 98005 
TEL: (206) 455-5846 
FAX: 206 451 1130 

WISCONSIN 
Oasis Sales 
1305 N. Barker Rd. 

Brookfield, Wl 53005 
TEL: (414) 782-6660 
FAX: 414 782 7921 


•Field Application Assistance Available 


North American Authorized Distributors 



CORPORATE OFFICES 

EMC (Electronics Mktg Corp) 

Hall-Mark Electronics 

Newark Electronics, Inc. 

Arrow/Schweber 

1 150 West Third Avenue 

1 1333 Pagemill Rd. 

4801 N. Ravenswood 

25 Hub Dr. 

Columbus, OH 43212 

P.O. Box 222035 

Chicago, IL 60640 

Melville, NY 11747 

TEL: (614) 299-4161 

Dallas, TX 75243 

TEL: (312) 784-5100 

TEL: (516) 391-1300 

FAX: 614 299 4121 

TEL: (214) 343-5000 

FAX: 312 784 5100 X3107 

FAX: 516 391 1644 

Falcon Electronics 

FAX: 214 343 5988 

Wyle Laboratories 

Almac Electronics Corp. 

5 Higgins Dr. 

Hamilton/Avnet 

(Commercial & Military) 

14360 S.E. Eastgate Way 

Milford, CT 06460 

1 0950 W. Washington Blvd. 

3000 Bowers Avenue 

Bellevue, WA 98007 

TEL: (203) 878-5272 

Culver City, CA 90230 

Santa Clara, CA 95051 

TEL: (206) 643-9992 

FAX: 203 877 2010 

TEL: (310) 558-2000 

TEL: (408) 727-2500 

FAX: 206 643 9709 

Gerber Electronics, Inc. 

FAX: 310 558 2809 (Mil) 

FAX: 408 727 5896 

Anthem 

128 Carnegie Row 

FAX: 310 558 2076 (Com) 


1160 Ridderpark Dr. 

Norwood, MA 02062 

ITT Multicomponents 

Obsolete Products 

San Jose, CA 95131 

TEL: (617) 769-6000 

300 North Rivermede Rd. 

Rochester Electronic 

TEL: (408) 453-1200 

FAX: 617 766 8931 

Concord, Ontario 

lOMalcom Hoyt -Drive 

FAX: 408 441 4500 


Canada L4K 2Z4 

TEL: (416) 798-4884 

FAX: 416 798 4889 

Newburyport, MA 01950 

TEL: (508) 462-9332 

FAX: 508 462 9512 
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SALES OFFICES 






North American Authorized Distributors 


June 1992 


ALABAMA 

Arrow/Schweber 

Huntsville 

TEL: (205) 837-6955 

Hall-Mark 

Huntsville 

TEL: (205) 837-8700 

Hamilton/Avnet 

Huntsville 

TEL: (205) 837-7210 


ARIZONA 

Anthem 

Tempo 

TEL: (602) 966-6600 

Arrow/Schweber 

Tempe 

TEL: (602) 431-0030 

Hall-Mark 

Phoenix 

TEL (602) 437-1200 

Hamilton/Avnet 

Chandler 

TEL: (602)961-6411 

Wyle Laboratories 
Phoenix 

TEL: (602) 437-2088 


CALIFORNIA 

Anthem 

Chatsworth 
TEL: (818) 700-1000 
E. Irvine 

TEL: (714) 768-4444 
Rocklin 

TEL: (916) 624-9744 
San Diego 
TEL: (619) 453-9005 
San Jose 

TEL: (408) 452-2287 
Arrow/Schweber 
Calabasas 
TEL:(818) 880-9686 
Irvine 

TEL: (714) 454-4372 

San Diego 

TEL: (619) 565-4800 

San Jose 

TEL: (408) 441-9700 

TEL: (408) 432-7171 

Hall-Mark 

Chatsworth 

TEL: (818) 773-4500 

Rocklin 

TEL: (916) 624-9781 
San Diego 
TEL: (619) 268-1201 
San Jose 

TEL: (408) 432-4000 
Irvine 

TEL: (714) 727-6000 


Hamilton/Avnet 
Costa Mesa 
TEL: (714)641-6111 
Costa Mesa 
TEL: (714) 641-4100 
Gardena 

TEL: (310)217-2046 
Culver City 
TEL: (310) 558-2000 
Roseville 

TEL: (916) 781-6614 
San Diego 
TEL: (619) 571-7525 
Sunnyvale 

TEL: (408) 743-3300 

Woodland Hills 

TEL: (818) 700-6545 

Wyle Laboratories 

Calabasas 

TEL: (818) 880-9000 

Irvine 

TEL: (714) 863-9953 
Rancho Cordova 
TEL: (916) 638-5282 
San Diego 
TEL: (619) 565-9171 
Santa Clara 
TEL: (408) 727-2500 


CANADA 

Arrow/Schweber 

Burnaby, British Columbia 
TEL: (604) 421-2333 

Dorval, Quebec 
TEL: (514)421-7411 

Nepan, Ontario 
TEL: (613) 226-6903 
Mississagua, Ontario 
TEL: (416) 670-7769 
Hamilton/Avnet 
Burnaby, B.C. 

TEL: (604) 420-4101 

Mississaugua, Ontario 
TEL: (416) 564-6060 
Nepean, Ontario 
TEL: (613) 727-7501 
St. Laurent, Quebec 
TEL: (514) 335-1000 
ITT Multicomponents 
Vancouver 
TEL: (604) 291-8866 
Calgary, Alberta 
TEL: (403) 273-2780 
Concord, Ontario 
TEL: (416) 798-4884 
Edmonton, Alberta 
TEL: (800) 332-8387 
V. St. Laurent, Quebec 
TEL: (514) 335-7697 

Nepean, Ontario 
TEL: (613) 596-6980 
Winnipeg, Manitoba 
TEL: (204) 786-8401 


COLORADO 
Anthem 
Englewood 
TEL: (303) 790-4500 
Arrow/Schweber 
Englewood 
TEL: (303) 799-0258 
Hall-Mark 
Englewood 
TEL: (303) 790-1662 
Hamilton/Avnet 
Englewood 
TEL: (303) 799-7800 
Colorado Springs 
TEL: (719) 637-0055 
Wyle Laboratories 
Thornton 

TEL: (303) 457-9953 

CONNECTICUT 

Anthem 

Waterbury 

TEL: (203) 575-1575 

Arrow/Schweber 

Wallingford 

TEL: (203) 265-7741 

Falcon 

Milford 

TEL: (203) 878-5272 

Hall-Mark 

Cheshire 

TEL: (203) 271-2844 

Hamilton/Avnet 

Danbury 

TEL: (203)743-9799 

FLORIDA 

Arrow/Schweber 

Deerfield Beach 
TEL: (305) 429-8200 
Lake Mary 
TEL: (407) 333-9300 
Hall Mark 
Casselberry 
TEL: (407) 830-5855 
Largo 

(813) 541-7440 
Pompano Beach 
TEL: (305) 971-9280 
Hamilton/Avnet 
Ft. Lauderdale 


ILLINOIS 
Anthem 
Schaumburg 
TEL: (708) 884-0200 
Arrow/Schweber 

Ifoopa 

TEL: (708) 250-0500 

Hall-Mark 

Wood Dale 

TEL: (312) 860-3800 

Hamilton/Avnet 

Bensenville 

TEL: (708) 860-8566 

Newark 

Chicago 

TEL: (312) 784-5100 

INDIANA 
Arrow/Schweber 
Indianapolis 
TEL: (317) 299-2071 
Hall-Mark 
Indianapolis 
TEL: (317) 872-8875 
Hamilton/Avnet 
Carmel 

TEL: (317) 844-9333 

IOWA 

Arrow/Schweber 
Cedar Rapids 
TEL: (319) 395-7230 
Hamilton/Avnet 
Cedar Rapids 
TEL: (319) 362-4757 

KANSAS 

Arrow/Schweber 

Lenexia 

TEL: (913)541-9542 

Hall-Mark 

Lenexa 

TEL: (913) 888-4747 

Hamilton/Avnet 

Lenexa 

TEL: (913) 541-7924 

KENTUCKY 

Hamilton/Avnet 

Lexington 

TEL: (606) 288-491 1 


TEL: (305) 733-6300 

MARYLAND 

St. Petersburg 

Anthem 

TEL: (813) 573-3930 

Columbia 

Winter Park 

TEL: (410) 995-6640 

TEL: (407) 657-9018 

Arrow/Schweber 


Columbia 

GEORGIA 

TEL: (410) 596-7800 

Arrow/Schweber 

Falcon 

Duluth 

Baltimore 

TEL: (404)497-1300 

TEL: (410) 247-5800 

Hall-Mark 

Hall-Mark 

Duluth 

Columbia 

TEL: (404) 623-4400 

TEL: (410) 988-9800 

Hamilton/Avnet 

Hamilton/Avnet 

Duluth 

Columbia 

TEL: (404) 623-5475 

TEL: (410) 995-3528 
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MASSACHUSETTS 

Anthem 

Wilmington 

TEL: (508) 657-5170 

Arrow/Schweber 

Wilmington 

TEL: (508) 658-0900 
Gerber 

Norwood 

TEL: (617) 769-6000 
Hall-Mark 

Billerica 

TEL: (508) 667-0902 

Hamilton/Avnet 

Peabody 

TEL: (508) 531-7430 

— Pinebrook 

TEL: (201) 227-7880 

Hall-Mark 

Parsippany 

TEL: (201)515-3000 
Moorestown 

TEL: (609) 235-1900 
Hamilton/Avnet 

Cherry Hill 

TEL: (609) 424-0100 
Parsippany 

TEL: (201)515-5300 

NEW MEXICO 

Hamilton/Avnet 

Albuquerque 

TEL: (505) 765-1500 

MICHIGAN 

NEW YORK 

Arrow/Schweber 

Anthem 

Livonia 

Commack 

TEL: (313) 462-2290 

TEL: (516) 864-6600 

Hall-Mark 

Falcon 

Livonia 

Hauppauge 

TEL: (313) 462-1205 

TEL: (516) 724-0980 

Hamilton/Avnet 

Arrow/Schweber 

Novi 

Hauppauge 

TEL: (313) 347-4270 

TEL: (516) 231-1000 

Grandvlllo 

Rochester 

TEL: (016) 531-0345 

TEL: (716) 427-0300 

MINNESOTA 

— Hall-Mark 

Anthom 

Fairport 

Eden Prairie 

TEL: (716) 425-3300 

TEL: (G 1 .?) 944-5454 

Ronkonkoma 

Arrow/Schweber 

TEL: (516) 737-0600 

Eden Prarie 

Hamilton/Avnet 

TEL: (612) 941-5280 

Syracuse 

Hall-Mark 

TEL: (315) 434-2426 

Bloomington 

Hauppauge 

TEL: (612) 941-2600 

TEL: (516) 434-7490 

Hamilton/Avnet 

Rochester 

Minnetonka 

TEL: (716) 475-9130 

TEL: (612) 932-0600 

MISSOURI 

Westbury 

— TEL: (516) 997-6868 

Arrow/Schweber 

NORTH CAROLINA 

St. Louis 

Arrow/Schweber 

TEL: (314) 567-6888 

Raleigh 

Hall-Mark 

TEL: (919) 876-3132 

Earth City 

EMC 

TEL: (314) 291-5350 

Charlotte 

Hamilton/Avnet 

(704) 394-6195 

Chesterfield 

Hall-Mark 

TEL: (314) 537-1600 

Raleigh 

TEL: (919) 878-0712 

NEW HAMPSHIRE 

Hamilton/Avnet 

Hamilton/Avnet 

Raleigh 

Manchester 

TEL: (603) 624-9400 

TEL: (919) 878-0819 

— OHIO 

NEW JERSEY 

Arrow/Schweber 

Anthem 

Solon 

Pinebrook 

TEL: (216) 248-3990 

TEL: (201) 277-7960 

Centerville 

Arrow/Schweber 

TEL: (513) 435-5563 

Marlton 

EMC 

TEL: (609) 596-8000 

Columbus 

TEL: (614) 299-4161 


Highland Heights 

Hamilton/Avnet 

TEL: (216) 442-3441 

Austin 

Hall-Mark 

TEL: (512) 832-4306 

Worthington 

Dallas 

TEL: (614) 888-3313 

TEL: (214) 404-9906 

Solon 

Stafford 

TEL: (216) 349-4632 

TEL: (713) 274-9336 

Hamilton/Avnet 

Wyle Laboratories 

Dayton 

Austin 

TEL: (513) 439-6700 

TEL: (512) 345-8853 

TEL: (513) 439-6721 

Houston 

Columbus 

TEL: (713) 879-9953 

TEL: (614) 882-7389 

Richardson 

Solon 

TEL: (214) 235-9953 

TEL: (216) 349-5100 



_ UTAH 

OKLAHOMA 

Anthem 

Arrow/Schweber 

Salt Lake City 

Tulsa 

TEL: (801) 973-8555 

TEL: (918) 252-7537 

Arrow/Schweber 

Hall-Mark 

Salt Lake City 

Tulsa 

TEL: (801) 973-6913 

TEL: (918) 254-6110 

Hamilton/Avnet 

Hamilton/Avnet 

Salt Lake City 

Tulsa 

TEL: (801) 266-2022 

TEL: (918) 252-7297 

Wyle Laboratories 


West Valley 

OREGON 

TEL: (801) 974-9953 

Almac/Arrow 


Beaverton 

WASHINGTON 

TEL: (503) 629-8090 

Almac/Arrow 

Anthem 

Bellevue 

Beaverton 

TEL: (206) 643-9992 

TEL: (503) 643-1114 

Spokane 

Hamilton/Avnet 

TEL: (509) 924-9500 

Beaverton 

Anthem 

(503) 627-0201 

Bothell 

Wyle Laboratories 

TEL: (206) 483-1700 

Beaverton 

Hall-Mark 

TEL: (503) 643-7900 

Seattle 


TEL: (206) 547-0415 

PENNSYLVANIA 

TEL: 1-800-548-3976 

Anthem 

FAX: 206 632 4814 

Horsham 

Hamilton/Avnet 

TEL: (215) 443-5150 

Redmond 

Arrow/Schweber 

TEL: (206) 881-6697 

Pittsburgh 

Wyle Laboratories 

TEL: (412) 963-6807 

Redmond 

Hamilton/Avnet 

TEL: (206) 881-1150 

Pittsburgh 


TEL: (412) 772-1861 

WISCONSIN 


Arrow/Schweber 

TEXAS 

Brookfield 

Arrow/Schweber 

TEL: (414) 792-0150 

Austin 

Hall-Mark 

TEL: (512) 835-4180 

New Berlin 

Dallas 

TEL: (414) 797-7844 

TEL: (214) 380-6464 

Hamilton/Avnet 

Houston 

Waukesha 

TEL: (71 3) 530-4700 

TEL: (414) 784-4518 

Hall-Mark 

Austin 

South American 

TEL: (512) 258-8848 

Authorized Distributor 

Dallas 

Graftec Electronic Sales Inc. 

TEL: (214) 343-5000 

One Boca Place, Suite 305 East 

TEL: (214) 553-4300 

2255 Glades Road 


Boca Raton, Florida 33431 

Houston 

TEL: (407) 994-0933 

TEL: (713) 781-6100 

FAX: 407 994-5518 


CD 
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European Sales Offices and Representatives 


June 1992 


European Sales Headquarters 
Harris Semiconductor 
Mercure Center 
100, Rue de la Fusee 
1130 Brussels, Belgium 
TEL: 32 2 246 21 11 
FAX: 32 2 246 22 05 
FAX: 32 2 246 22 06 
TLX: 61566 


AUSTRIA 

Transistor 

Vertriebsgesellschaft mbH 
& Co KG 
Auhofstrasse 41 A 
A - 1130 Vienna 
TEL: 43 222 82 94 01 0 
FAX: 43 222 82 64 40 
TWX: 133738 


DENMARK 
Ditz Schweitzer A/S 
Vallensbaekvej 41 
Postboks 5 
DK - 2605 Brondby 
TEL: 45 42 45 30 44 
FAX: 45 42 45 92 06 
TWX: 33257 


FINLAND 
Teknokiy OY 
Reinkkalan Kartano 
SF - 51200 Kangasniemi 
TEL: 358 59 432031 
FAX: 358 59 432367 


FRANCE 

Harris Semiconducteurs SARL 
2*4, Avenue de I'Europe 
78140 Velizy 

TEL: 33 1 34 65 40 80 (Dist) 
TEL: 33 1 34 65 40 27 (Sales) 
FAX: 33 1 39 64 054 
TLX: 697060 

Unirep 

Z. I. De La Bonde IBIS 
Rue Marcel Paul 
R- 91300 MASSY 
TEL: 33 1 69 20 03 64 
FAX: 33 1 69 20 00 61 


ISRAEL 

Aviv Electronics Ltd 

5, Arad Street 
Ramat Hahayal 
IS -Tel Aviv 69710 
TEL: 972 3 544 7262 
FAX: 972 3 544 7650 
TWX: 33572 


ITALY 

* Harris SRL 

Viale FulvioTesti, 126 
20092 Cinisello Balsamo 
TEL: 39 2 262 07 61 

(Disti & OEM ROSE) 
TEL: 39 2 240 95 01 
(Disti & OEM Italy) 

FAX: 39 2 248 66 20 

39 2 262 22 158 (ROSE) 
TWX: 324019 


PORTUGAL 

Cristalonica Componentes 
De Radio E Televisao Lda 

Rua Bernardim Ribeiro, 25 
P- 1100 Lisbon 
TEL: 351 13 53 46 31 
FAX: 351 13 56 17 55 
TWX: 64119 


SPAIN 
Elcos S. A. 

Loeches 1 -3 
SP - 28008 Madrid 
TEL: 34 1 541 69 18 
FAX: 34 1 541 75 11 


SWEDEN 

Martinsson Electronik AB 

Instrumentvagen 15 
P.O. Box 9060 
S - 126 09 Haegersten 
TEL: 46 8 744 03 00 
FAX: 46 8 744 34 03 


SWITZERLAND 
BASiXfur ElektronikAG 

Hardturmstrasse 181 
Postfach 
CH - 8010 Zurich 
TEL: 41 1 276 11 11 
FAX: 41 1 276 12 34 
TWX: 822966 


TURKEY 

EMPA 

Elektronik Mamulleri 
Pazarlama AS 
Besyol Londra Asfalti 
34630 Sefakoy/ Istanbul 
TEL: 90 1 599 3050 
FAX: 90 1 598 5353 
TWX: 21137 


UNITED KINGDOM 
* Harris Semiconductor Ltd 

Riverside Way 
Camberley 
Surrey GU 1 5 3YQ 
TEL: 44 276 686 886 
FAX: 44 276 682 323 
Laser Electronics 
Ballynamoney 
Greenore 
Co. Louth, Ireland 
TEL: 353 4273165 
FAX: 353 4273518 
TWX: 43679 
S.M.D. 

182, Hall Lane 
Aspull, Wigan 
Lancs WN2 2SS 
TEL: 44 942 525317 
FAX: 44 942 54867 
Stuart Electronics Ltd. 
Phoenix House 
Bothwell Road 
Castlehill, Carluke 
Lanarkshire ML8 5UF 
TEL: 44 555 51566 
FAX: 44 555 51562 
TWX: 777404 


GERMANY 

* Harris Semiconductor 
GmbH 

Putzbrunnerstrasse 69 
8000 Muenchen 83 
TEL: 49 89 63813 0 
FAX: 49 89 6376201 
TLX: 529051 
Harris Semiconductor 
GmbH 

Kieler strasse 55 - 59 
2085 Quickborn 
TEL: 49 4106 5002 04 
FAX: 49 4106 68850 
TLX: 211582 
Harris Semiconductor 
GmbH 

Wegener Strasse, 5/1 
7032 Sindelfingen 
TEL: 49 7031 873 469 
FAX: 49 7031 873 849 
TLX: 7265431 
Ecker Michelstadt GmbH 
Koningsberger Strasse, 2 
D - 6120 Michelstadt 
TEL: 49 6061 2233 
FAX: 49 6061 5039 
TWX: 4191630 


AUSTRIA 

Transistor 

Vertriebsgesellschaft mbH 
& Co KG 

Auhofstrasse 41 A 
A - 1 1 30 Vienna 
TEL: 43 222 82 94 01 0 
FAX: 43 222 82 64 40 
TWX: 133738 


BELGIUM 
Diode Belgium 

Keiberg II 

Minervastraat, 14/B2 
B-1930 Zaventem 
TEL: 32 2 725 4511 
FAX: 32 2 725 46 60 
* Inelco Components & 
Networks Company SA/NV 
Avenue des Croix de Guerre 94 
B - 1120 Brussels 
TEL: 32 2 244 28 11 
FAX: 32 2 216 46 06 
TWX: 64475 


DENMARK 
Ditz Schweitzer A/S 
Vallensbaekvej 41 
Postboks 5 
DK - 2605 Brondby 
TEL: 45 42 45 30 44 
FAX: 45 42 45 92 06 
TWX: 33257 


Erwin W. Hildebrandt 

Nieresch 32 

D - 4405 Nottuln-Darup 

TEL: 49 2502 6065 

FAX: 49 2502 1889 

TWX: 892565 

Fink Handelvertretung 

Margreider Platz 

Laurinweg 1 

D - 8012 Ottobrun Bei 

Munchen 

TEL: 49 89 6097 004 
FAX: 49 89 6098170 
TWX: 529298 


YUGOSLAVIA 

Avtotehna 

P.O. Box 593 
Celovska 175 
YU - 61000 Ljubljana 
TEL: 38 61 552 341 
FAX: 38 61 191 112 
TWX: 31639 


FRANCE 

* Almex 

48 rue de I'Aubepino 
Zone Industrielle 
D'Antony-BP 102 
F- 92 160 Antony 
TEL: 33 1 40 96 54 00 
FAX: 33 1 46 66 60 28 
TWX: 250067 

* CCI Electronique 

5 Rue Marcelin Berthelot 
Zone Industrielle D'Antony 
BP 92 

F - 92164 Antony Cedex 
TEL: 33 1 46 66 21 82 
FAX: 33 1 40 96 92 26 
TWX: 203881 

* Avnet RTF 

81 Rue Pierre Semard 
F - 92320 Chatillon Sous 
Bagneux 

TEL: 33 1 49 65 27 00 
FAX: 33 1 49 65 27 38 
TWX: 632247 

* Tekelec Airtronic 
Cite Des Bruyeres 
Rue Carle Vernet 
F - 9231 0 Sevres 
TEL: 33 1 46 23 24 25 
FAX: 33 1 45 07 21 91 
TWX: 634018 


•Field Application Assistance Available 


European Authorized Distributors 
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European Authorized Distributors (Continued) 


June 1992 


Harris Semiconductor 
Chip Distributors 
Hybritech CM (HCM) 

7, Avenue Juliot Curie 
F - 17027 LA Rochelle Cedex 
TEL: 33 46 45 12 70 
FAX: 33 46 45 04 44 
TWX: 793034 
Edgetek 

Zai De Courtaboeuf 
Avenue Des Andes 
91952 Les Ulis Cedex 
TEL: 33 1 64 46 06 50 
FAX: 33 1 69 28 43 96 
TWX: 600333 

Eltek Semiconducteurs 
Z. A. De La Tuilerie 
B.P. 1077 

78204 Mantes-La-Jolie 
TEI: 33 1 34 77 1616 
FAX: 33 1 34 77 95 79 
TWX: 699737 


FINLAND 

Yleiselektroniikka OY 
Telercas 
P.O. Box 63 
Luomannotko, 6 
SF- 02201 Espoo 
TEL: 358 0 452 16 22 
FAX: 358 0 452 33 37 


GREECE 
Semicon Co. 

104 Aeolou Street 
GR - 10564 Athens 
TEL: 30 1 32 53 626 
FAX: 30 1 321 60 63 
TWX: 216684 


ISRAEL 

Aviv Electronics Ltd 

P.O. Box 24190 
5, Arad Street 
Ramat Hahayal 
IS - Tel-Aviv 69710 
TEL: 972 3 544 7262 
FAX: 972 3 544 7650 
TWX: 33572 


ITALY 

Eurelettronica SpA 

Via Enrico Fermi, 8 
I - 20090 Assago (Ml) 

TEL: 39 2 488 00 22 
FAX: 39 2 488 02 75 

EBV Elektronik SRL 

Via Frova, 34 

F-20092 Cinisello Balsamo 
(Ml) 

TEL: 39 2 660.17111 
FAX: 39 2 660.17020 
Lasi Elettronica SpA 
Viale Fulvio Testi 280 
1-20126 Milano 
TEL: 39 2 66 10 13 70 
FAX: 39 2 66 10 13 85 
TWX: 352040 


Silverstar Ltd. 

Viale Fulvio Testi 280 
1-20126 Milano 
TEL: 39 2 66 12 51 
FAX: 39 2 66 1013 59 
TWX: 332189 


NETHERLANDS 
* Auriema Nederland BV 

Doornakkersweg, 26 
NL-5642MP Eindhoven 
TEL: 31 40 81 65 65 
FAX: 31 40 81 18 15 
TWX: 51992 
Diode Components BV 
Coltbaan 1 7 

NL - 3439 NG Nieuwegein 
TEL: 31 3402 3 59 24 
FAX: 31 3402 9 12 34 


NORWAY 

Hans H. Schive A/S 
Undelstadlia 27 
Postboks 185 
N - 1371 Asker 
TEL: 47 2 900 900 
FAX: 47 2 904 484 
TWX: 19124 


PORTUGAL 

Cristalonica 

Componentes De Radio E 
Televisao, Lda 
Rua Bernardim Ribeiro, 25 
P- 1100 Lisbon 
TEL: 351 13 53 46 31 
FAX: 351 13 56 17 55 
TWX: 64119 


SPAIN 

Amitron S.A. 

Avenida Valladolid 47D BAJ0 
SP - 28008 Madrid 
TEL: 34 1 542 09 06 
TEL: 34 1 547 9313 
FAX: 34 1 248 79 58 
TWX: 45550 
EBV Elekronik S.A. 
Salvatierra 4 
SP - 28034 Madrid 
TEL: 34 1 358 18 35 
FAX: 34 1 729 37 52 
TWX: 23382 


SWEDEN 

Martinsson Elektronik AB 

Instrumentvaegen 16 
Box 9060 

S - 126 09 Hagersten 
TEL: 46 8 744 03 00 
FAX: 46 8 774 34 03 
TWX: 13077 


SWITZERLAND 
BASiX fur Elektronik AG 

Hardturmstrasse 181 
Postfach 
CH -8010 Zurich 
TEL: 41 1 276 11 11 
FAX: 41 1 276 12 34 
TWX: 822966 


TURKEY 

EMPA 

Elektronik Mamulleri 
Pazarlama AS 
Besyol Londra Asfalti 
34630 Sefakoy/ Istanbul 
TEL: 90 1 599 3050 
FAX: 90 1 598 5353 
TWX: 21137 


UNITED KINGDOM 
Avnet Access Ltd 

Jubilee House 
Jubilee Road 
Letchworth 

Hertfordshire SG6 1QH 
TEL: 44 462 480888 
FAX: 44 462 682467 
TWX: 826505 
ESD Distribution Ltd 
Edinburgh Way 
Harlow 

Essex CM20 2DE 
TEL: 44 279 626777 
FAX: 44 279 441687 
TWX: 818801 
Farneli Electronic 
Components Ltd. 

Marketing & Purchasing Div. 
Armley Road, Leeds 
West Yorkshire LSI 2 2QQ 
TEL: 44 532 790101 
FAX: 44 532 633404 
TWX: 55147 
Jermyn Distribution 
Vestry Industrial Estate 
Sevenoaks 
Kent TN14 5EU 
TEL: 44 732 743743 
FAX: 44 732 451251 
TWX: 95142 
Macro Marketing Ltd 
Burnham Lane 
Slough, Berkshire SL1 6LN 
TEL: 44 628 604422 
FAX: 44 628 666873 
TWX: 847945 

Micromark Electronics Ltd. 

Boyn Valley Road 
Maidenhead 
Berkshire SL6 4DT 
TEL: 44 628 76176 
FAX: 44 628 783799 
TWX: 847397 


Thame Components 
Thame Park Rd. 

Thame, Oxfordshire OX9 3UQ 
TEL: 44 844 261188 
FAX: 44 844 261681 
TWX: 837917 
Harris Semiconductor 
Chip Distributors 
Die Technology Ltd. 
Corbrook Rd. 

Chadderton 
Lancashire OL9 9SD 
TEL: 44 61 626 3827 
FAX: 44 61 627 4321 
TLX: 668570 

Eltek Semiconductor Ltd. 
Nelson Rd. Industrial Estate 
Dartmouth 
Devon TQ6 9NA 
TEL: 44 803 83 4455 
FAX: 44 803 83 3011 
Rood Technology 
Test House Mill Lane 
Alton 

Hampshire GU34 2QG 
TEL: 44 420 88022 
FAX: 44 420 87259 
TLX: 858456 


GERMANY 

Alfred Neye Enatechnik GmbH 

Schillerstrasse 14 
D - 2085 Quickborn 
TEL: 49 4106 61 20 
FAX: 49 4106 61 22 68 
TWX: 213590 
Bit-Electronic AG 
Dingolfinger Strasse 6 
Postfach 800245 
D - 8000 Muenchen 80 
TEL: 49 89 41 80 07 0 
FAX: 49 89 41 80 07 20 
TWX: 5212931 

ECS Hilmar Frehsdorf GmbH 

Electronic Components 
Service 

Carl-Zeiss Strasse 3 
D - 2085 Quickborn 
TEL: 49 4106 70050 
FAX: 49 4106 700537 
TWX: 213693 

Indeg Industrie Elektronik 
GmbH 

Postfach 1563 
Emil Kommerling Str. 5 
D - 6780 Pirmasens 
TEL: 49 6331 94 065 
FAX: 49 6331 94 064 
TWX: 452269 

Jermyn GmbH 

IM Dachsstueck 9 
D - 6250 Limburg 4 
TEL: 49 6431 508 0 
FAX: 49 6431 508 289 
TLX: 415257 0 


European Distributors 
(Continued Next Page) 


Field Application Assistance Available 


CO 
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Asian Pacific Offices and Representatives 


June 1992 


European Distributors 
(Continued) 

Sasco GmbH 

Hermann-Oberth Strasse 16 
D - 8011 Putzbrunn- 
Bei-Muenchen 
TEL: 49 89 46 110 
FAX: 49 89 46 11 270 
TWX: 529504 
Spoerle Electronic KG 
Max-Planck Strasse 1-3 
D - 6072 Dreieich 
1- Bei-Frankfurt 
TEL: 49 6103 30 48 
FAX: 49 6103 30 42 01 
TWX: 417972 


NORTH ASIA 
Sales Headquarters 
JAPAN 
Harris K.K. 

Shinjuku NS Bldg. Box 6153 
2-4-1 Nishi-Shinjuku 
Shinjuku-ku, Tokyo 163-08 
Japan 

TEL: 81-3-3345-8911 
FAX: 81-3-3345-8910 


SOUTH ASIA 
Sales Headquarters 
HONG KONG 

Harris Semiconductor H.K. 
Ltd. 

13/F Fourseas Building 
208-212 Nathan Road 
Tsimshatsui, Kowloon 
TEL: 852-723-6339 
FAX: 852-739-8946 
TLX: 78043645 


AUSTRALIA 

VSI Promark Electronics 
Pty Ltd 

16 Dickson Avenue 
Artarmon NSW 2064 
TEL: (61) 2-439-4655 
FAX: (61)2-439-6435 


KOREA 

Harris Semiconductor YH 
RM #419-1 4TH FL. 

Korea Air Terminal Bldg. 
159-1, Sam Sung-Dong, 
Kang Nam-ku, Seoul 
135-728, Korea 
TEL: 82-2-551-0931/4 
FAX: 82-2-551-0930 
Inhwa Company, Ltd. 

3 Fir., Suh Kang Bldg. 
#789-21, Yoksam-dong, 
Kangnam-ku, Seoul 
TEL: 822-554-7341 
FAX: 822-557-5043 


SINGAPORE 
Harris Semiconductor 
Pte Ltd. 

105 Boon Keng Road 
#01-01 Singapore 1233 
Att: Sales Office 
TEL: 65-291-0203 
FAX: 65-293-4301 
TLX: RS36460 RCASIN 


TAIWAN 

Harris Semiconductor 
Room 1103 

600 Ming Chuan East Road 
Taipei 

TEL: 886-2-716-9310 
FAX: 886-2-715-3029 
TLX: 78525174 


Asian Pacific Authorized Distributors 


AUSTRALIA 

VSI Promark Electronics 
Pty Ltd 

1 6 Dickson Avenue 
Artarmon, NSW 2064 
TEL: (61)2-439-4655 
FAX: (61) 2-439-6435 


HONG KONG 
Dodwell Engineering 

7/F, Cavendish Centre 
23 Yip Hing Street 
Wong Chuk Hang 
TEL: (852)555-4633 
FAX: (852) 873-0625 
Karin Electronic Supplies 
Co., Ltd. 

7F, Karin Bldg. 

1 66 Wai Yip Street 
Kwun Tong, Kowloon 
TEL: (852) 389-8252 
FAX: (852) 343-6479 
Means Come Ltd. 

Room 1 007, Harbour Centre 
8 Hok Cheung Street 
Hung Horn, Kowloon 
TEL: (852) 334-8188 
FAX: (852) 334-8649 
Sunnice Electronics Co., Ltd. 
Flat F, 5/F, Everest Ind. Ctr. 
396 Kwun Tong Road 
Kowloon, 

TEL: (852) 790-8073 
FAX: (852) 763-5477 
Willas Co., Ltd. 

8F, Wing Tai Centre 
12 Hing Yip Street 
Kwun Tong, Kowloon 
TEL: (852) 3414281 
FAX: (852) 3431229 


Electrocon Products, Ltd. 

8F, Block B 
Prosperity Centre 
77 Container Port Road 
Kwai Chung, N.T. 

TEL: (852) 481-6022 
FAX: (852) 481-5804 


JAPAN 

Hakuto Co., Ltd. 

Toranomon Sangyo Bldg. 

1 -2-29, Toranomon 
Minato-ku, Tokyo 1 05 
TEL: 03-3225-8910 
FAX: 03-3597-8975 
Macnica Inc. 

Hakusan High Tech Park 

1- 22-2, Hakusan 
Midori-ku, Yokohama-shi, 
Kanagawa 226 

TEL: 045-939-6116 
FAX: 045-939-6117 
Jepico Corp. 

Shinjuku Daiichi Seimei Bldg. 

2- 7-1, Nishi-Shinjuku 
Shinjuku-ku, Tokyo 163 
TEL: 03-3348-0611 
FAX: 03-3348-0623 
Micron, Inc. 

Misuzu Bldg. 

4-27-12, Sendagaya, 
Shibuya-Ku, Tokyo 151 
TEL: 03-3796-1860 
FAX: 03-3796-1866 
Okura Electronics Co., Ltd. 
2-3-6, Ginza Chuo-ku, 

Tokyo 1 04 


Takachiho Koheki Co., Ltd. 

1-2-8, Yotsuya 
Shinjuku-ku, Tokyo 160 
TEL: 03-3355-6696 
FAX: 03-3357-5034 


KOREA 

KumOh Electric Co., Ltd. 

203-1, Jangsa-Dong, 
Chongro-ku, Seoul 
TEL: 822-279-3614 
FAX: 822-272-6496 
Inhwa Company, Ltd. 

3 Fir., Suh Kang Bldg. 
#789-21, Yoksam-dong, 
Kangnam-ku, Seoul 
TEL: 822-554-7341 
FAX: 822-557-5043 


NEW ZEALAND 
Components and Instru- 
mentation NZ, Ltd. 

Semple Street 
Porirua, Wellington 
P.O. Box 50-548 
TEL: (64) 4-237-5632 
FAX: (64) 4-237-8392 


PHILIPPINES 
Crystalsem, Inc. 

216 Ortega Street 
San Juan, Metro 
Manila 3134 
TEL: (632) 79-05-29 
TLX: 722-22031 (IMCPH) 


SINGAPORE 

B.B.S Electronics PTE, Ltd. 

1 Genting Link 

#06-03 Perfect Indust. Bldg. 

Singapore 1334 

TEL: (65) 7488400 

FAX: (65) 7488466 

Device Electronics PTE, Ltd. 

605B MacPherson Road 

04-12 Citimac Ind. Complex 

Singapore 1336 

TEL: (65) 2886455 

FAX: (65) 2879197 


TAIWAN 

Galaxy Far East Corporation 

8F-6, No. 390, Sec. 1 
Fu Hsing South Road 
Taipei, Taiwan 
TEL: 886-2-705-7266 
FAX: 886-2-708-7901 
Acer Sertek Inc. 

3F, No. 135, Sec. 2 
Chien Kuo N. Road 
Taipei, Taiwan 
TEL: (886) 2-501-0055 
FAX: (886) 2-501-2521 
TECO Enterprise Co., Ltd. 
10FL., No. 292, Min-Sheng 
W. Road, Taipei 
Taiwan, ROC 
TEL: (886) 2-521-9676 
FAX: (886) 2-542-6006 


THAILAND 
Grawinner Co., Ltd. 
226/227 Phahonyothin Rd. 
Phyathai, Bangkok 10400 
TEL: (662) 271-8742 
FAX: (662) 271-2494 


TEL: 03-3564-6871 
FAX: 03-3564-6870 
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We’re Backing You Up with 
Products, Support, and Solutions! 


Signal Processing 

Power Products 

Military/Aerospace Products 

• Linear 

• Power MOSFETs 

• Microprocessors and 

• Custom Linear 

• IGBTs 

Peripherals 

• Data Conversion 

• Bipolar Discretes 

• Memories 

• Interface 

• Transient Voltage 

• Analog ICs 

• Analog Switches 

Suppressors 

• Digital ICs 

• Multiplexers 

• Power Rectifiers 

• Discrete Power 

• Filters 

• MOVs 

- Bipolar 

• DSP 


- MOSFETs 

• Telecom 

Intelligent Power 

- IGBTs 


• Power ICs 

- MCTs 

Digital 

• Power ASICs 

- Rectifiers 

• CMOS Microprocessors and 

• Hybrid Programmable 

- Modules 

Peripherals 

Switches 

- MOVs 

• CMOS Microcontrollers 

• Full-Custom High 

• Rad-Hard 

• CMOS Logic 

Voltage ICs 

Military/Aerospace Programs 

ASICs 

Microwave 

• COMSEC Programs 

• Full-Custom 

• GaAs FETs 

• Strategic and Space 

• Analog Semicustom 

• GaAs MMICs 

Programs 

• Mixed-Signal 

• ASIC Design Software 

• Foundry Services 

• Military ASIC Programs 
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